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ABSTRACT
Preview-View-Review: Increasing Academic Access for Students with Intellectual
Disabilities who are English Learners
by
Dolores M. Williamson
Dr. Kyle Higgins, Examination Committee Chair
Professor of Special Education
University of Nevada Las Vegas
Dr. Tracy Spies, Examination Committee Co-Chair
Assistant Professor of Special Education
University of Nevada Las Vegas
Recent changes to federal education laws for students with and without disabilities have
kindled an increased interest in implementing evidence-based practices for teaching academic
skills to all students, including students with severe disabilities and students learning English.
Teaching students with significant disabilities who are learning English poses a unique set of
challenges. To date, no research has been conducted on teaching science to students with
significant intellectual disabilities who are learning English.
This study was designed to measure the effect of an evidence-based science curriculum,
delivered in both English and Spanish using the preview-view-review (PVR) strategy, on the
science vocabulary and content knowledge acquired by students with moderate to severe
intellectual disabilities who are learning English. This intervention was compared to the same
research-based science curriculum delivered in English only. Using a parallel treatments design,
both the English and PVR interventions were delivered concurrently via different, but equally
challenging lessons on cells (English only) and precipitation (PVR).
iii

Results indicate that both the English-only and PVR interventions were effective in
teaching science vocabulary words and pictures to English learners with ID. While the addition
of Spanish in the PVR condition did not produce significantly higher outcomes than the Englishonly instruction, it also had no negative effects on student learning. Although there was no
measurable difference in the amount of participation between the two conditions, there was a
noticeable difference in the quality of discussion and participation in the PVR condition.

iv

ACKNOWLEDGMENTS
I would like to begin by giving thanks to the Almighty Father, because God makes all
things possible, even dissertations! Through my faith, along with my rosary beads and the many
prayers of friends and family, I was able to survive countless nights of reading, writing, editing,
scrapping three chapters, and starting the process all over again. Glory be to the Father, and to
the Son, and to the Holy Spirit, Amen! While I’m in the realm of Heaven, I want to thank my
Mom and Dad, Catherine and Anthony Frigiano. Although they are no longer here with me
physically, I have felt their presence through this whole journey. Mom and Dad, I love you and
miss you, and I hope I’ve made you proud of the woman I’ve become.
I want to thank my academic mother, Dr. Kyle Higgins (Mama). Wow, I don’t even
know how to begin... Because of you, I knew I wanted to enter the doc program when I was in
my second week of Cohort. You picked me up by my bootstraps when I was about to fade away,
and you gave me the inspiration to finish the program. You mentored me and cheered me on
every step of the way, but you also knew exactly when to give me a kick in the butt and keep me
from procrastinating (which has always been my M.O.)! You’ve made me laugh, cry, curse, and
lose sleep, but you also made me stronger in the process. And I promise, I will never again
overuse the word “each”, nor will I split my infinitives  I treasure you and appreciate you, and
you will always be Mama in my heart!
I want to thank Dr. Tracy Spies, my kind and talented co-chair. You have been so patient
with my scattered brain and my sometimes incoherent rambling, and your feedback was always
so helpful and gentle! Without you, I never would have been able to put my chapter five in
perspective. In fact, I would never have thought of using PVR as an intervention – your input
was invaluable!! Thank you for taking me under your wing and helping me succeed!

v

I want to thank Dr. Josh Baker, whose research was in my repertoire long before I ever
met him! Dr. Baker, your knowledge of single subject design was a valuable asset! I appreciate
you taking the time to sit down and draw out study designs and graphs with me – it was so
helpful to refer to your drawings when I was trying to conceptualize my research. I sincerely
thank Dr. Randy Boone, whose feedback challenged the common terminology of “English
language learners” and helped me adopt the person-first label of “Students learning English.”
Your questions about reading really made me think, and I’m inspired to do some post-doc
research to find the answers – thank you for sharing your expertise!
I also want to thank my academic father, Dr. Tom Pierce, who was one of my major
inspirations on this doctoral journey. Dr. Pierce, I would have loved you to be there to see me
finally walk – I’ll bet you never thought I’d get here! Thank you for always taking the time to
talk to me, and always making me step outside my head and examine things through a more
objective lens. I miss you, and I hope you are happy and well in your snowy retirement haven!
I thank my husband, Mark Williamson, who has (im)patiently stood by my side while I
spent many years of our marriage (and many dollars of our money) to accomplish my goal of
getting a Ph.D. Babe, I know you don’t believe it, but I’m actually graduating! You’ve been
waiting for this day for a long time now, and I couldn’t have done this without your love and
support. Technically, this degree belongs to both of us – you have definitely earned it with me! I
love you now and forever!
I want to thank my son, Kendall Williamson, who gave up many days and nights of his
childhood to sit here and watch me type away, or cover the couch with articles and highlighters.
Bud, you are the best son a mom could ever ask for, and I’m so thankful to have a kind, loving,
amazing kid like you – I love you with all my heart!

vi

I thank my daughter, Brittany Williamson, who has always cheered me on and let me
know she was proud of me. Britt, I love you very much, and I’m proud of the woman you’ve
become. I’m so excited that Kendall, you, and I will all walk in May, 2017 as a family!
I want to thank Gloria Carcoba, who was the most incredible interventionist a researcher
could ever ask for! Gloria, you are one of the kindest and most gracious people I have ever
known! You are an amazing teacher, and I tell everyone who will listen about your ability to
connect to the students and keep them engaged every step of the way. This study would not have
happened without you. I’m so glad that you’re now in the doc program, and I promise to pay it
forward and help you with the great research I know you’ll do! A sincere thank you to Dr. Joe
Morgan, who introduced me to Gloria in the first place. Joeymo, you have no idea how much I
appreciate you for that – thank you, my friend! I thank Laura Calhoun, who helped me find the
perfect participants for my study, and persisted in sending home letters until all consents were
signed. I also want to thank Kathy Ewoldt and Stephanie Devine for helping me with reliability
and fidelity checks. I so appreciate your help with data collection – I could not have finished this
project without you!
I sincerely thank Pam Tarkanian for supporting me through this journey. Pam, you are so
dedicated to the good of children with disabilities, and I gladly walk on the trail you have blazed.
Your leadership and encouragement make me even more passionate about the job I do every day,
and I love you dearly! I thank Sharon Grasso, who is the kindest, most thoughtful mentor I have
ever had. My butterscotch crumpet, thank you for teaching me to be patient and analytical, even
when every fiber of my being wants to scream! I love you with all my heart! I also thank Scott
Du Chateau, who is the most dedicated and inclusive Principal I have ever worked with. Oh
Grand Poobah, you never fail to inspire me and make me laugh, even when we are faced with

vii

adverse situations. You have always given me the professional respect and freedom to include
our students with disabilities in all school settings and activities, and your faith and trust in me
makes me work even harder to do the right thing for all students!
I would like to thank my dearest friends, Shannon Sparks, Deb Cote, Gin Peters, and
Olga Komitopoulos. Shan, you have been my ride or die through this whole incredible journey,
from the first day of Cohort in 2005! We have shared so much over the years, and I could never
have made it through this without your love and support, whether it was taking a birthday trip to
Disneyland or spending a Thanksgiving night on a project for Dr. Higgins’ grant writing class. I
love you Baby Girl, and I couldn’t imagine a life without your friendship! Deb, you are such a
kind, gentle soul, and my world is a better place because you are in it. You are truly my second
mom, and I love you to the moon and back! Gin, you are such an important part of my life. I
have so many great memories of our trips to Florida – you are my favorite Dudette and I love
you! Olga, I still remember going to your house when I was 7 with my little Greek dictionary
and asking you to come out and play with me. I always laugh when I think of all our stupid jokes
and all the nerdy phases we went through. It warms my heart that we are still sisters 45 years
later, even though we’re 2,000 miles apart! Sagapo!! My life has been blessed by each of my
friends, and I am thankful to share the path with all of you for many years to come.

viii

DEDICATION
This work is dedicated to my husband, Mark Williamson, and my son, Kendall
Williamson. Thank you both for your endless love and support – I love you to forever.

ix

TABLE OF CONTENTS
Abstract .......................................................................................................................................... iii
Acknowledgments............................................................................................................................v
Dedication ...................................................................................................................................... ix
List of Tables .............................................................................................................................. xiv
List of Figures ............................................................................................................................ xvii
CHAPTER 1: INTRODUCTION ................................................................................................... 1
Access to the General Education Curriculum Defined ................................................................2
Science Instruction for Students in General Education ................................................................3
Evidence-Based Practices ............................................................................................................4
Evidence-Based Practices for Teaching Students with Intellectual Disabilities ..........................4
Science Instruction for Students with Intellectual Disabilities ....................................................5
Instructional Practices for Teaching Students who are Learning English ...................................6
Language of Instruction for Students with Disabilities who are Learning English .....................8
Instructional Practices for Students with Intellectual Disabilities who are Learning English .... 9
Statement of the Problem .......................................................................................................... 11
Significance of the Study .......................................................................................................... 15
Definitions ................................................................................................................................. 16
Limitations ................................................................................................................................ 21
Summary ................................................................................................................................... 21

x

CHAPTER 2: REVIEW OF LITERATURE .................................................................................23
Evidence Based Practices for Teaching Functional Skills to Students with Intellectual
Disabilities ..................................................................................................................................23
Science Instruction for Students in General Education ............................................................. 33
Science Instruction for Students with Intellectual Disabilities ................................................. 44
Science Instruction for Students Learning English ................................................................... 57
Native Language Supports for Students Learning English ....................................................... 72
Research on Instruction for Students with Intellectual Disabilities who are Learning English 82
Summary ................................................................................................................................... 99
CHAPTER 3: METHODOLOGY .............................................................................................. 101
Overview ................................................................................................................................. 101
Research Questions ................................................................................................................. 102
Participants .............................................................................................................................. 103
Setting...................................................................................................................................... 107
Instrumentation........................................................................................................................ 108
Materials .................................................................................................................................. 112
Training ................................................................................................................................... 116
Design and Procedures ............................................................................................................ 118
Collection and Treatment of Data ........................................................................................... 133
CHAPTER 4: RESULTS ............................................................................................................ 134

xi

CHAPTER 5: DISCUSSION ...................................................................................................... 171
Vocabulary Word and Picture Identification .......................................................................... 174
Word-to-Picture Matching ...................................................................................................... 176
Content Knowledge ................................................................................................................. 176
Participation Skills .................................................................................................................. 177
Conclusions ............................................................................................................................. 178
Recommendations for Further Study ...................................................................................... 180
Summary ................................................................................................................................. 181
Appendices .................................................................................................................................. 184
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

STUDENT LETTER OF ASSENT (ENGLISH) .............................................................. 184
STUDENT LETTER OF ASSENT (SPANISH) .............................................................. 187
PARENT LETTER OF INFORMED CONSENT (ENGLISH) ....................................... 190
PARENT LETTER OF INFORMED CONSENT (SPANISH) ........................................ 193
INTERVENTIONIST LETTER OF INFORMED CONSENT ........................................ 197
TEACHER LETTER OF ACCESS .................................................................................. 200
SCIENCE LESSON TREATMENT FIDELITY CHECKLIST ....................................... 202
PREVIEW-VIEW-REVIEW TREATMENT FIDELITY CHECKLIST ......................... 205
VOCABULARY PROGRESS MONITORING DATA COLLECTION SHEET ........... 208
CONTENT KNOWLEDGE PROGRESS MONITORING DATA COLLECTION
SHEET .............................................................................................................................. 210
K. PARTICIPATION PROGRESS MONITORING DATA COLLECTION SHEET ......... 212
L. SCHOOL DISTRICT ADMINISTRATOR LETTER OF ACCESS ................................ 214
M. SCHOOL PRINCIPAL LETTER OF ACCESS ............................................................... 216
N. VOCABULARY WORD FLASH CARDS ...................................................................... 218
O. VOCABULARY PICTURE FLASH CARDS ................................................................. 220
P. CONTENT KNOWLEDGE QUESTIONS (ENGLISH) .................................................. 222
Q. CONTENT KNOWLEDGE ANSWERS (ENGLISH) ..................................................... 224
R. PUBLISHER’S LETTER OF PERMISSION TO USE CURRICULUM ........................ 226
S. PARTICIPATION SKILL SETS ...................................................................................... 228
T. SCRIPTED SCIENCE LESSON EXAMPLE (ENGLISH) .............................................. 230
U. KWHL CHART ................................................................................................................ 236
V. SCIENCE WORK STORY EXAMPLE (ENGLISH) ...................................................... 238
W. STUDENT RESPONSE GUIDE EXAMPLE (ENGLISH) .............................................. 241
X. SCIENCE WORK STORY EXAMPLE (SPANISH) ....................................................... 243
Y. LIST OF CURRICULUM MATERIALS AND MANIPULATIVES .............................. 247
Z. INSTRUCTIONAL PROCEDURES IN ENGLISH......................................................... 252
AA. INSTRUCTIONAL PROCEDURES IN PREVIEW-VIEW-REVIEW ......................... 257
xii

BB.
CC.
DD.
EE.
FF.
GG.
HH.

PROBE PROCEDURES IN ENGLISH ......................................................................... 263
PROBE PROCEDURES IN SPANISH .......................................................................... 266
SCRIPTED SCIENCE LESSON EXAMPLE (PREVIEW-VIEW-REVIEW) .............. 269
PROMPTING AND TIME DELAY PROCEDURES .................................................... 278
STUDENT RESPONSE GUIDE EXAMPLE (SPANISH) ............................................ 281
CONTENT KNOWLEDGE QUESTIONS (PREVIEW-VIEW-REVIEW) .................. 283
CONTENT KNOWLEDGE ANSWER CHOICES (PREVIEW-VIEW-REVIEW) ..... 285

References ................................................................................................................................... 287
Curriculum Vitae ........................................................................................................................ 304

xiii

LIST OF TABLES
Table 1

Participant Demographic Information ............................................................... 104

Table 2

Interventionist Demographic Information .......................................................... 105

Table 3

Baseline 1 (English - Cells) Vocabulary Word Means, Ranges, and Standard
Deviations .......................................................................................................... 136

Table 4

Baseline 2 (PVR - Precipitation) Vocabulary Word Means, Ranges, and Standard
Deviations .......................................................................................................... 136

Table 5

Intervention 1 (English - Cells) Vocabulary Word Sessions, Means, Ranges,
Standard Deviations and Percentage of Non-overlapping Data ....................... 137

Table 6

Intervention 2 (PVR - Precipitation) Vocabulary Word Sessions, Means, Ranges,
Standard Deviations and Percentage of Non-overlapping Data ....................... 137

Table 7

Vocabulary Word Maintenance Probe Scores ................................................... 139

Table 8

Baseline 1 (English - Cells) Vocabulary Picture Means, Ranges, and Standard
Deviations .......................................................................................................... 143

Table 9

Baseline 2 (PVR - Precipitation) Vocabulary Picture Means, Ranges, and
Standard Deviations ........................................................................................... 143

Table 10

Intervention 1 (English - Cells) Vocabulary Picture Sessions, Means, Ranges,
Standard Deviations and Percentage of Non-overlapping Data ....................... 144

Table 11

Intervention 2 (PVR - Precipitation) Vocabulary Picture Sessions, Means,
Ranges, Standard Deviations and Percentage of Non-overlapping Data ......... 144

Table 12

Vocabulary Picture Maintenance Probe Scores ................................................ 146

Table 13

Baseline 1 (English - Cells) Vocabulary Word-to-Picture Matching Means,
Ranges, and Standard Deviations ...................................................................... 150

xiv

Table 14

Baseline 2 (PVR - Precipitation) Vocabulary Word-to-Picture Matching Means,
Ranges, and Standard Deviations ...................................................................... 150

Table 15

Intervention 1 (English - Cells) Vocabulary Word-to-Picture Matching Sessions,
Means, Ranges, Standard Deviations and Percentage of Non-overlapping
Data .................................................................................................................... 151

Table 16

Intervention 2 (PVR - Precipitation) Vocabulary Word-to-Picture Matching
Sessions, Means, Ranges, Standard Deviations and Percentage of Nonoverlapping Data ............................................................................................... 151

Table 17

Vocabulary Word-to-Picture Matching Maintenance Probe Scores ................. 153

Table 18

Baseline 1 (English - Cells) Science Content Knowledge Means, Ranges, and
Standard Deviations ........................................................................................... 158

Table 19

Baseline 2 (PVR - Precipitation) Science Content Knowledge Means, Ranges, and
Standard Deviations ........................................................................................... 158

Table 20

Intervention 1 (English - Cells) Science Content Knowledge Sessions, Means,
Ranges, Standard Deviations and Percentage of Non-overlapping Data ......... 159

Table 21

Intervention 2 (PVR - Precipitation) Science Content Knowledge Sessions,
Means, Ranges, Standard Deviations and Percentage of Non-overlapping
Data .................................................................................................................... 159

Table 22

Science Content Knowledge Maintenance Probe Scores .................................. 161

Table 23

Participation Skill Means, Ranges, and Standard Deviations (English – Cells).166

Table 24

Participation Skill Means, Ranges, and Standard Deviations (PVR –
Precipitation) ...................................................................................................... 166

Table 25

Student Performance Interrater Reliability ........................................................ 168

xv

Table 26

Teacher Fidelity of Implementation .................................................................... 169

Table 27

Teacher Fidelity Interrater Reliability................................................................ 170

xvi

LIST OF FIGURES
Figure 1

Vocabulary word identification – English (Cells) .............................................. 140

Figure 2

Vocabulary word identification – PVR (Precipitation) ...................................... 141

Figure 3

Vocabulary picture identification – English (Cells) ........................................... 147

Figure 4

Vocabulary picture identification – PVR (Precipitation).................................... 148

Figure 5

Vocabulary word-to-picture match – English (Cells) ......................................... 155

Figure 6

Vocabulary word-to-picture match – PVR (Precipitation) ................................. 156

Figure 7

Science content knowledge – English (Cells) ..................................................... 163

Figure 8

Science content knowledge – PVR (Precipitation) ............................................. 164

xvii

CHAPTER ONE
INTRODUCTION
The United States has experienced a significant growth in the number of families leaving
their home countries to settle in America (U.S. Census, 2010). As a result, there is a growing
need for educators to provide instruction to students who are not proficient in English (Protheroe,
2011). In order to meet this need, researchers and educators have developed methods and
strategies to address the needs of students learning English (Rohena, Jitendra, & Browder, 2002).
However, the strategies designed to help these students become proficient in English often are
less effective when they have disabilities (Spooner, Rivera, Browder, Baker, & Salas, 2009).
Typically, students with disabilities learning English fail to acquire a second language in the
same sequence or at a rate comparable to that of their peers without disabilities (Rohena,
Jitendra, & Browder, 2002). Many students with disabilities learning English are not proficient in
their native language, making it even more difficult for them to begin to develop proficiency in
English (Zetlin, Beltran, Salcido, Gonzalez, & Reyes, 2011).
In the last ten years, the number of non-native English speakers living in the United
States has increased by over 40 percent (U.S. Census, 2010). When considering this increase, it
is important to note that the incidence of intellectual disabilities and autism is the same across
demographic groups, meaning that there are proportionally as many students learning English
with severe disabilities as there are English speakers with disabilities (U.S. Centers for Disease
Control (CDC), n.d.). Despite the rapid increase in the number of students with severe
disabilities learning English who are enrolled in the public school system, educators struggle to
find appropriate instructional strategies for them (Rohena, Jitendra, & Browder, 2002). In many
cases, educators are unaware of effective practices for teaching language and literacy to students
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with severe disabilities who are learning English (Rohena, Jitendra, & Browder, 2002; Spooner,
Rivera, Browder, Baker, & Salas, 2009).
Most of the existing research on effective methods for teaching students learning English
was conducted with typically developing students (Spooner, Rivera, Browder, Baker, & Salas,
2009). In the field of special education, the majority of the English as a second language (ESL)
research focuses on students with learning disabilities (LD) (Rohena, Jitendra, & Browder, 2002;
Rivera, 2012; Rivera, Wood, & Spooner, 2012). Additionally, despite the increasing trend in the
number of children who are identified as having autism (CDC, n.d.), there is little research
identifying methods for teaching students with autism who are learning English (Park, 2014).
Because much of the research focusing on this population was conducted many years ago, it is
not inclusive of current evidence-based practices (Duran, 1984; Duran, 1985; Duran & Heiry,
1986). In the absence of a strong compendium of research-based practices for students with
severe disabilities who are learning English, teachers must adapt strategies geared to a different
population, hoping to teach these students (Mueller, Singer, & Carranza, 2006). This results in
instruction for students with intellectual disabilities learning English that is directed at the level
of the disability without accounting for the students’ language needs (Klingner & SolteroGonzalez, 2011). This practice often has a negative effect on the learning outcomes for students
with severe disabilities who are learning English (Spooner, Rivera, Browder, Baker, & Salas,
2009).
Access to the General Education Curriculum Defined
Recent legal mandates requiring the inclusion of students with severe disabilities in the
general education environment have increased the need to provide instruction in core academic
content areas such as science, math, and reading (Spooner, Knight, Browder, & Smith, 2012).
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The Individuals with Disabilities Education Act (IDEA, 2004) requires schools to provide all
students with disabilities access to all aspects of the general education curriculum in a manner
similar to their peers without disabilities (20 U.S.C. §1401 et seq., 2004). Additionally, the Every
Student Succeeds Act (ESSA, 2015) mandates that educational agencies provide all students
with increased access to science instruction, with specific mention of students with disabilities
and students who are learning English.
Science Instruction for Students in General Education
In 1996, the National Research Council (NRC) stated that inquiry-based methods
typically are used in science instruction. Inquiry practices are at the heart of the science
education reform (Wilcox, Kruse, & Clough, 2015) as evidenced within A Framework for K-12
Science Education (NRC, 2012) and the Next Generation Science Standards (NGSS Lead States,
2013). Science instruction is moving away from teacher-led lectures, rote memorization, and
end-of-chapter textbook quizzes towards a more student-centered experience that encourages
critical thinking and investigation (NRC, 2015).
There are many instructional methods that have positive effects on student science
understanding and achievement. Scaffolding may be embedded into computer learning activities
to promote understanding of science concepts and inquiry practices (Fang et al., 2016).
Cooperative learning strategies can be used to enhance student attitudes and increase science
achievement in integrated science (Ajaja & Eravwoke, 2010). While science kits are ineffective
and inefficient, teachers can adopt methods using technology or targeted professional
development to impact their students’ science achievement scores (Slavin et al., 2014; Cheung et
al., 2016).
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Evidence-Based Practices
Both the Individuals with Disabilities Education Act (2004) and the Every Student
Succeeds Act (2015) require the use of evidence-based practices (EBP) in the classroom
(Spooner, Knight, Browder, & Smith, 2012). Evidence-based practices are defined as teaching
strategies, interventions, and instructional methods shown to produce positive academic and/or
behavioral outcomes consistently over time (Cook, Tankersley, & Landrum, 2009). These
practices sometimes vary based on the educational setting or the learning characteristics of
students.
Evidence-Based Practices for Teaching Students with Intellectual Disabilities
The legal requirements for teachers to use evidence-based practices have led to the
identification of teaching strategies that are effective for students with intellectual disabilities
(Spooner, Rivera, Browder, Baker, & Salas, 2009). Researchers have found that systematic
instruction, constant time delay, and instructive feedback are among the most effective
techniques for teaching this population of students (Spooner, Knight, Browder, & Smith, 2012).
Systematic Instruction
Systematic instruction is based upon various components of applied behavior analysis
and is used to teach new skills or content through the use of instructive feedback, task-analytic
teaching, and prompting systems (Courtade, Jimenez, Trela, & Browder, 2008; Spooner, Knight,
Browder, & Smith, 2012). To begin, the teacher selects an observable and measurable chained
skill or set of responses to target during instruction. After the skill has been identified, the
teacher chooses a systematic prompting strategy. These prompting strategies include time delay,
system of least-to-most prompts, system of most-to-least prompts, or any other prompting
strategy that applies to the skill being taught. The final component of systematic instruction is
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specific feedback that is given for both correct and incorrect responses. The feedback component
is critical as it reduces the use of non-specific feedback (e.g., good job) and focuses instead on
providing the student with information regarding correct or incorrect answers. Once the teacher
has selected all of the elements of the systematically taught lesson, instruction begins by teaching
the skill or academic task, making sure to use time delay and prompting to increase the
likelihood of correct responses. After the student responds, instructive or corrective feedback is
provided based on the correctness of the response (Courtade, Jimenez, Trela, & Browder, 2008;
Spooner, Knight, Browder, & Smith, 2012).
Constant Time Delay
Research indicates that constant time delay (CTD) is highly effective for teaching a
variety of skills to students with severe disabilities (Morse & Schuster, 2000; Mechling, Gast, &
Langone, 2002; Snell & Brown, 2011). It is a procedure in which the student is presented with a
learning target, paired with an instructional cue. The person delivering the cue waits for a
predetermined amount of time, usually between 3-5 seconds, for the student to respond to the
cue. If the student fails to respond within the allotted time, the teacher delivers an appropriate
model of the desired response as a prompt. A correct imitation of the model is rewarded, while
an incorrect response or a failure to respond ends the trial (Snell & Brown, 2011).
Science Instruction for Students with Intellectual Disabilities
While social and life skills instruction have been staples of educational programming for
students with intellectual disabilities, grade level academics often are overlooked in favor of
curricula that focus on daily living skills (Knight, Browder, Agnello, & Lee, 2010). However, the
Every Student Succeeds Act (ESSA, 2015) explicitly outlined literacy in science as an outcome
for students with and without disabilities and the Individuals with Disabilities Education Act
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(2004) mandates that students with disabilities have access to the general education curriculum.
Additionally, the ESSA (2015) delineates the requirement for challenging academic standards
with an emphasis on college and career readiness for all students, even those with the most
severe disabilities. Based on these various mandates, there has been an increased interest in
implementing evidence-based practices for teaching academic skills to students with severe
disabilities (Spooner, Knight, Browder, & Smith, 2012).
While still limited, there is a growing body of research on effective methods for teaching
science to students with intellectual disabilities. Graphic organizers have been shown to be very
effective in helping students understand science concepts (Browder et al., 2012; Knight et al.,
2013). Peer tutors can provide instruction and prompting in general education science classes
(Ahlgrim-Delzell et al., 2009; Hudson, M., Browder, D., & Jimenez, B., 2014). Constant time
delay has been used across all settings to teach science and other academic content to students
with intellectual disabilities (Ahlgrim-Delzell et al., 2009; Browder et al., 2012; Knight et al.,
2013; Hudson et al., 2014). Students also have learned science through the use of scripted
lessons and systematic instruction (Browder et al., 2012; Knight et al., 2013; Jimenez et al.,
2014).
Instructional Practices for Teaching Students who are Learning English
In the 2012-2013 school year, there were approximately 4.4 million students learning
English enrolled in American schools, amounting to 9.2% of all public school children in the
country (National Center for Education Statistics, 2015). Of these students, approximately 70%
speak Spanish, followed by Vietnamese at a rate of 3% (Klingner, Boardman, Eppolito, &
Schonewise, 2012). The projection is that students who are learning English will account for
40% of the overall school population by the year 2030 (Guglielmi, 2012). The Every Student
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Succeeds Act (2015) mandates the use of evidence-based instructional practices (EBPs) for
students learning English. There are a variety of effective instructional methods for teaching this
population, including sheltered instruction, cooperative learning, and using native language
instruction to create comprehensible input (Echavarria & Graves 2011; Protheroe, 2011). These
methods were selected because of their close relationship to evidence based practices.
Sheltered Instruction
Sheltered instruction is a technique in which the teacher provides content area instruction
while reducing the language demands associated with teaching and learning academic concepts
(Echavarria & Graves, 2011; Peregoy & Boyle, 2008). During this instruction, the teacher
provides high-rigor teaching in conjunction with effective English as a second language (ESL)
strategies (e.g., scaffolding, wait time, preteaching vocabulary, building background knowledge).
The focus of sheltered instruction is that once the language demands have been lessened,
students learning English can access academic content that otherwise is beyond their
understanding (Echavarria & Graves, 2011).
Cooperative Learning
Cooperative learning refers to instruction in which students are grouped in different
configurations based on the task (Peregoy & Boyle, 2008). This involves the use of
heterogeneous grouping, incorporating learners of varying abilities, genders, languages, etc. This
allows students to achieve both academic and social goals (Peregoy & Boyle, 2008). During
activities, the students may perform different roles while the group works together to achieve a
common goal (e.g., completing an assignment, developing a presentation) (Echavarria & Graves,
2011; Peregoy & Boyle, 2008).
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Native Language Support
The use of native language support by teachers is a critical component of effective
instruction for students learning English (Hart, 2009; Kummerer, 2010; Mueller, Singer, &
Carranza, 2006; Slavin & Cheung, 2003). When students learning English are taught in both
English and their native language, they are better able to derive meaning from content area
instruction, as they use their native language knowledge to construct meaning (Rodriguez, 2009).
Additionally, the teacher’s use of the native language demonstrates value and respect (Echavarria
& Graves, 2011). Research indicates that value and respect lead to higher self-esteem and a
lower likelihood of school failure for this population (Guglielmi, 2012).
Language of Instruction for Students with Disabilities who are Learning English
The importance of language of instruction for students learning English has caused
heated discussions among educators (Brice & Rosemerry-McKibbin, 2001; Duran & Heiry,
1986; Rohena, Jitendra & Browder, 2002). Although some experts have disagreed, the majority
of research supports the effectiveness of bilingual instruction to promote the acquisition of
language and literacy for students learning English (Echevarria, 1995; Hoover, Klingner, Baca,
& Cervantes, 2008; Kummerer, 2010; Peregoy & Boyle, 2008; Thomas & Collier, 2003; WongFillmore, 1991). When these students receive instruction in their native language and English,
they develop fluency and proficiency in both languages (Mercuri, 2015). In addition, they
demonstrate significantly higher levels of the academic language proficiency necessary to pass
high-stakes tests required for high school graduation (Echevarria, 1995; Hoover, Klingner, Baca,
& Cervantes, 2008; Kummerer, 2010; Peregoy & Boyle, 2008). However, there are few studies
that have examined the use of native language instruction with students learning English who
have intellectual disabilities (Duran & Heiry, 1986; Rohena, Jitendra, & Browder, 2002;
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Spooner, Rivera, Browder, Baker, & Salas, 2009; Rivera, Wood, & Spooner, 2012; Rivera,
Spooner, Wood, & Hicks, 2013). This may be due to the fact that there are few special educators
who can provide bilingual instruction to students with severe disabilities (Mueller, Singer, &
Carranza, 2006; Shyyan, Thurlow, & Liu, 2008; Zetlin, Beltran, Salcido, Gonzalez, & Reyes,
2011).
Preview-View-Review Strategy
One bilingual strategy that can be applied to any content area instruction is the previewview-review strategy (Lessow-Hurley, 2013). Preview-view-review (PVR) is an instructional
strategy in which the teacher introduces a lesson in the student’s native language, teaches the
lesson in English, and facilitates the closing activity in the student’s native language. The PVR
method helps individuals for whom English is not their first language to become familiar with
the vocabulary and concept of the lesson in their native language (L1) prior to instruction,
thereby increasing their understanding of the content. The body of the lesson is taught in English
(L2), and the closure and discussion is conducted in Spanish (L1). This instructional format
allows students to use L1 to demonstrate their understanding of what they have learned (Mercuri,
2015). Preview-view-review is a strategy that can be paired with any curriculum or instructional
method, meaning that it can be generalized to students with diverse needs.
Instructional Practices for Students with
Intellectual Disabilities who are Learning English
While there are substantial bodies of research that validate the effectiveness of evidencebased practices for both students learning English and students with intellectual disabilities, there
is a paucity of empirical research that identifies effective methods for teaching academic and
functional skills to students with ID who are learning English (Rivera, Spooner, Wood, & Hicks,
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2013). Students with severe disabilities who are learning English are frequently placed in
monolingual special education classes with limited access to ESL supports (Harry, GrenotScheyer, Smith-Lewis, Park, Xin, & Schwartz, 1995). These students often have a difficult time
shuffling between the cultural values of their home and the social and behavioral expectations of
school (Rogers-Adkinson, Ochoa, & Delgado, 2003). This confusion is further compounded
when these students must communicate with family in one language while trying to learn
academic content in English, especially when their comprehension is limited by their lack of
academic English proficiency (Mueller, Singer, & Carranza, 2006).
There have been very few studies conducted with students with ID who are learning
English to date. Thus far, there has been one notable study involving instructional methods to
teach vocational skills (Duran & Heiry, 1986) and several studies addressing literacy skills
(Rohena, Jitendra, & Browder, 2002; Spooner, Rivera, Browder, Baker, & Salas, 2009; Rivera,
Wood, & Spooner, 2012; Rivera, Spooner, Wood, & Hicks, 2013; Reed, 2013) to this
population. There has not been any research on teaching science to students with intellectual
disabilities or autism who are learning English.
Duran and Heiry (1986) conducted a group comparison study using English, Spanish, and
English/Spanish cueing to teach filing and collating skills to Spanish-speaking students with
severe disabilities. Rohena, Jitendra, and Browder (2002) compared Spanish and English
constant time delay instruction to teach sight word reading to four students with ID who were
learning English. In 2009, Spooner, Rivera, Browder, Baker, and Salas used cultural contextual
story-based lessons to teach emergent literacy skills to a student with moderate ID who was
learning English. Rivera, Wood, and Spooner (2012) compared Spanish and English instruction
to teach vocabulary words to three Spanish-speaking students with moderate ID. Finally, Rivera,
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Spooner, Wood, and Hicks (2013) used multimedia shared stories with constant time delay to
teach English vocabulary to two students with moderate ID who were learning English. Also in
2013, Reed conducted a study in which she compared the effects of explicit phonics and sight
word instruction on the letter-sound identification and word reading skills of middle school
Spanish-speaking students with mild ID. While the results of these studies are promising in terms
of effective instruction for this population, there is not enough evidence in any one area to meet
the single subject research criteria for evidence-based practices as outlined by Cook, Tankersley,
and Landrum (2009).
Statement of the Problem
Students with disabilities who are learning English face unique challenges in the
educational setting (Spooner, Rivera, Browder, Baker, & Salas, 2009). While a great deal of
research has explored effective interventions for typically developing students learning English
or students with learning disabilities who are learning English, very few studies have been
conducted involving students with significant intellectual disabilities or autism who are learning
English (Duran & Heiry, 1986; Rivera, Wood, & Spooner, 2012; Rivera, Spooner, Wood, &
Hicks, 2013; Rohena, Jitendra, & Browder, 2002; Spooner, Rivera, Browder, Baker, & Salas,
2009). The Individuals with Disabilities Education Act (IDEA, 2004) mandates that teachers use
evidence-based practices when working with all students with disabilities. The Every Student
Succeeds Act (ESSA, 2015) also focuses on the use of evidence-based methods for the
instruction of students learning English. However, there still remains a lack of research regarding
effective instructional strategies for students with severe disabilities who are learning English
(Rivera, Wood, & Spooner, 2012), especially in the area of science.
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Bilingual instruction is a program that has been shown to be effective for students
learning English with and without disabilities (Echevarria, 1995; Hoover et al., 2008; Kummerer,
2010; Peregoy & Boyle, 2008; Thomas & Collier, 2003; Wong-Fillmore, 1991). However, it is
often difficult to provide bilingual educational programs (Mueller, Singer, & Carranza, 2006).
Not only is there an extreme shortage of qualified bilingual teachers, but there also is the issue of
providing instruction to students from different countries learning English who are placed in the
same classroom (Echevarria, 1995; Hoover et al., 2008; Kummerer, 2010; Peregoy & Boyle,
2008). Complicating matters is the issue that when the Elementary and Secondary Education Act
was reauthorized in 2001, the Bilingual Education Act was not included in the revised legislation
(Peregoy & Boyle, 2008). This effectively removed all federal funding for bilingual educational
programming, forcing school districts to either pay for the services locally or switch to sheltered
or structured English immersion models (Hoover et al., 2008; Peregoy & Boyle, 2008).
A critical issue faced by students with severe disabilities who are learning English is the
tendency for professionals to view the disability as the only barrier to the student’s learning
(Harry, Grenot-Scheyer, Smith-Lewis, Park, Xin, & Schwartz, 1995). However, by focusing only
on the disability, educators tend to neglect the cultural and linguistic differences of the student
(Baca & Cervantes, 1984). When a student’s identity is defined solely by a disability category,
he/she may be stripped of both cultural heritage and personal character (Rogers-Adkinson,
Ochoa, & Delgado, 2003). Culturally and linguistically diverse students bring a wealth of
knowledge and cultural capital from their home countries, which can easily be tapped into to
facilitate learning and language acquisition (Orosco & O’Connor, 2014). Drawing from the funds
of knowledge possessed by the students creates a culturally inclusive environment in which they
feel safe and valued, and instruction is more meaningful because of its cultural relevance to their
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lives (Harry, Grenot-Scheyer, Smith-Lewis, Park, Xin, & Schwartz, 1995). Additionally, the
teacher’s use of a student’s native language demonstrates value and respect, leading to higher
self-esteem and a lower likelihood of school failure (Echavarria & Graves, 2011; Guglielmi,
2012).
The larger issue that stems from the mindset of disability before diversity is that students
may be overlooked altogether for English as a second language (ESL) instruction (Zetlin,
Beltran, Salcido, Gonzalez, & Reyes, 2011). Students with severe disabilities often are excluded
from participating in language proficiency assessments based on their perceived cognitive
impairments (Harry, Grenot-Scheyer, Smith-Lewis, Park, Xin, & Schwartz, 1995). Even when
they are tested for English proficiency, their ESL services frequently are terminated as soon as
they are identified as a student with a disability (Zetlin, Beltran, Salcido, Gonzalez, & Reyes,
2011). The result is that students most in need of support in learning English often are excluded
from receiving appropriate services due to the severity of their disabilities (Mueller, Singer, &
Carranza, 2006).
Most instruction for students with intellectual disabilities is centered on functional life
skills and vocational skills (Browder, Wood, Thompson, & Ribuffo, 2014). While important,
many of these functional skills may not be relevant to the lives of those from culturally diverse
backgrounds as they may not match the values of students’ homes and communities (Orosco &
O’Connor, 2014). Additionally, while social and life skills instruction have always been staples
of educational programming for students with intellectual disabilities, grade level academic
standards frequently are overlooked in favor of a curriculum that focuses on daily living skills
(Knight, Browder, Agnello, & Lee, 2010). As a result, students with severe disabilities are taught
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using curricula and materials that are unrelated to the general education standards (Evmanova &
Behrmann, 2011).
This study was designed to measure the effect of an evidence-based science curriculum
delivered in both English and Spanish using the preview-view-review method on the science
vocabulary and content knowledge acquired by students with moderate to severe intellectual
disabilities who were learning English. This intervention was compared to the same researchbased science curriculum delivered in English only. The study used a single subject parallel
treatments design (PTD) using multiple probes across skill sets (Gast & Wolery, 1988).
Data were collected to answer the following research questions:
Research Question 1: Does the use of the preview-view-review strategy increase the
number of science vocabulary words identified by students with intellectual disabilities
who are learning English when compared to instruction in English alone?
Research Question 2: Does the use of the preview-view-review strategy increase the
number of science vocabulary pictures identified by students with intellectual disabilities
who are learning English when compared to instruction in English alone?
Research Question 3: Does the use of the preview-view-review strategy increase the
number of correct word-to-picture matches identified by students with intellectual
disabilities who are learning English when compared to instruction in English alone?
Research Question 4: Does the use of the preview-view-review strategy increase the
science content knowledge exhibited by students with intellectual disabilities who are
learning English when compared to instruction in English alone?
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Research Question 5: Does the use of the preview-view-review strategy increase the
level of participation for students with intellectual disabilities who are learning English
when compared to instruction in English alone?
Significance of the Study
Academic core content is a critical area of instruction for all learners, regardless of age,
disability, or language proficiency (Timberlake, 2014). When students with severe disabilities
learn to read and comprehend content-specific vocabulary, it allows them to participate
meaningfully in general education academic classes (e.g., science, math, geography, history)
(Browder & Xin, 1998). Unfortunately, core academic instruction frequently is omitted in favor
of a functional, life skills-based curricular approach for students with severe disabilities
(Timberlake, 2014).
The Individuals with Disabilities Education Act (2004) requires that students with
disabilities have access to the general education curriculum, while the Every Student Succeeds
Act (2015) identifies literacy in science as an outcome for students with and without disabilities.
As a result of these acts, there is an urgent need to find evidence-based practices for teaching
academic content to students with severe disabilities (Spooner, Knight, Browder, & Smith,
2012). However, there has been limited research conducted on teaching science to students with
significant intellectual disabilities (Ahlgrim-Delzell, Knight, & Jimenez, 2009).
Students with intellectual disabilities who are learning English face significant challenges
in the acquisition of academic skills (Rivera, Wood, & Spooner, 2012). Currently, there is little
research focusing on these students and there are few professionals prepared to effectively teach
them (Rivera, Wood, & Spooner, 2012; Rohena, Jitendra, & Browder, 2002; Spooner, Rivera,
Browder, Baker, & Salas, 2009). Moreover, researchers have yet to focus on teaching science to
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students with severe disabilities learning English. This study adds to the existing literature
focused on effective teaching methods for this population. In addition, it explores alternative
methods of providing native language support to students with ID who are learning English that
can be implemented in content area classes, within the context of any lesson.
Definitions
The following list reflects the terminology that is used in this study. The definition of
these terms related to special education and bilingual education is critical to the reader’s
understanding of the research that was conducted.
Autism. According to the Nevada Administrative Code (NAC), autism is defined as a
spectrum disorder which: (a) significantly affects the verbal and nonverbal communication and
social skills of a person and is often characterized by repetitive activities and stereotyped
movements, resistance to changes in environment or daily routine and responding to sensory
experiences in an unusual manner, (b) is usually apparent before the age of 3 years, and (c)
adversely affects the educational performance of a pupil causing significant delays or irregular
patterns in learning, or both (NAC 388.028, 2000).
Bilingual instruction. According to the Nevada Administrative Code, a bilingual
program of instruction is instruction for English language learners in which pupils are taught the
English language and the content of other courses of study is taught using the pupils’ primary
language (NAC 388.605, 2000).
Constant time delay. Constant time delay is a procedure in which the student is
presented with a learning target paired with an instructional cue. The person delivering the cue
waits for a predetermined amount of time, usually between three to five seconds, for the student
to respond to the cue. If the student fails to respond within the allotted time, the teacher delivers
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an appropriate model of the desired response as a prompt. A correct imitation of the model is
rewarded, while an incorrect response or a failure to respond ends the trial (Snell & Brown,
2011).
Content knowledge. Content knowledge refers to facts, concepts, theories and principles
that are taught and learned within a given subject or content area (e.g., science, social studies)
(Abbott, 2013).
Correct response. A correct response is when the student’s response to the question or
prompt meets all of the necessary criteria for accuracy (Salvia, Ysseldyke, & Witmer, 2013).
Developmental disability. The term developmental disability means a severe, chronic
disability of an individual that: (a) is attributable to a mental or physical impairment or
combination of mental and physical impairments, (b) is manifested before the individual attains
age 22, (c) is likely to continue indefinitely, (d) results in substantial functional limitations in
three or more areas of major life activity including self-care, receptive and expressive language,
learning, mobility, self-direction, capacity for independent living, or economic self-sufficiency,
and (e) reflects the individual’s need for a combination and sequence of special,
interdisciplinary, or generic services, individualized supports, or other forms of assistance that
are of lifelong or extended duration and are individually planned and coordinated (42 U.S.C.
§1683 et seq., 2000).
English language learner. According to the Nevada Administrative Code, English
language learner (ELL) refers to a pupil whose: (a) primary language is not English, (b)
proficiency in English is below the average proficiency of pupils at the same age or grade level
whose primary language is English, and (c) probability of success in a classroom in which
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courses of study are taught only in English is impaired because of his or her limited proficiency
in English (NAC 388.610, 2000).
Error. An error is when the student’s response to the question or prompt fails to meet
one or more of the necessary criteria for accuracy (Salvia, Ysseldyke, & Witmer, 2013).
General education curriculum. According to the Nevada Administrative Code, general
education curriculum refers to the goals and objectives defined by the public agency and the
corresponding materials, equipment and instructional strategies to accomplish the educational
functions of the public agency for all enrolled pupils (NAC 388.042, 2000).
Individualized education program. The individualized education program (IEP) is a
written statement for each child with a disability that is developed, reviewed, and revised in a
meeting and must include: (a) a statement of the child's present levels of academic achievement
and functional performance, (b) a statement of measurable annual goals, including academic and
functional goals, (c) a description of benchmarks or short-term objectives, (d) a description of
how the child's progress toward meeting the annual goals will be measured, (e) a statement of the
special education and related services and supplementary aids and services to be provided to the
child, and (f) a statement of any individual appropriate accommodations that are necessary to
measure the academic achievement and functional performance of the child on State and
districtwide assessments (Individuals with Disabilities Education Act, 20 U.S.C. § 1401 et seq.,
2004).
Inquiry-based methods. Inquiry-based methods typically are used in science instruction,
and consist of activities through which students develop an understanding of how scientists study
the natural world, as well as knowledge and comprehension of scientific concepts (National
Research Council, 1996).
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Intellectual disability. The Nevada Administrative Code (NAC) defines intellectual
disability as a condition that is characterized by intellectual functioning at a level that is
significantly below average, and which exists concurrently with related limitations in two or
more of the following adaptive skill areas: (a) communication skills, (b) self-care, (c) home
living, (d) social skills, (e) use of the community, (f) self-direction, (g) health and safety, (h)
functional academics, (i) leisure, and (j) work, which manifests before the age of 18 years and
adversely affects the educational performance of a pupil (NAC 388.055, 2000).
Limited English proficiency. According to the United States Department of Health and
Human Services Office for Civil Rights, limited English proficiency refers to persons who are
unable to communicate effectively in English because their primary language is not English, and
they have not developed fluency in the English language (U.S. Department of Health and Human
Services, 2015).
Parallel treatments design. The parallel treatments design is a single subject method
that allows researchers to compare two different interventions that are simultaneously applied to
two or more different sets of behaviors or skills with equal levels of difficulty (Gast & Wolery,
1988).
Preview-view-review. Preview-view-review (PVR) is a teaching strategy used to
increase bilingual students’ understanding of academic content. Through the use of PVR,
students learning English with and without disabilities have the opportunity to build background
knowledge in their native language (L1) before being exposed to lessons in English (L2). At the
end of the instructional sequence, the teacher provides students with closure in their native
language (L1) (Mercuri, 2015).
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Science. Science is defined as knowledge about or study of the natural world based on
facts learned through experiments and observation (Merriam-Webster, n.d.).
Self-contained classroom. A self-contained classroom is a special education class with a
teacher who specializes in the education of students with a certain disability. Students who
attend a self-contained class generally spend a significant percentage of their school day in the
special education setting, and may participate in some classes or activities with their nondisabled peers (Friend & Bursuck, 2002).
Special education. The Nevada Administrative Code defines special education as
instruction designed to meet the unique needs of a pupil with a disability at no cost to the parent,
including, without limitation, instruction conducted in a classroom, at the pupil’s home or in a
hospital, institution or other setting. The term includes instruction in physical education provided
pursuant to 34 C.F.R. § 300.108 and includes speech and language services, travel training and
vocational education if these services are specifically designed for instruction of the particular
pupil to meet the needs of the pupil (NAC 388.115, 2000).
Systematic instruction. In systematic instruction, teachers promote correct student
responses through the use of instructive feedback and consistent prompting (Courtade, Jimenez,
Trela & Browder, 2008).
System of least prompts. System of least prompts refers to a strategy in which the
teacher or adult prompts the student’s responses in order of least-to-most intrusive (Snell &
Brown, 2011).
Task analysis. Task analysis is the process of breaking a lengthy, multi-step task into
smaller, teachable steps that are easier for students with severe disabilities to master (Snell &
Brown, 2011).
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Vocabulary. The Common Core State Standards (CCSS, 2010) define academic
vocabulary as all of the words that typically are used in academic dialogue and texts.
Limitations
The limitations of this study were:
1. The participants were selected from a convenience sample rather than a true random
sample, meaning that the students may not be representative of the general population of
students with ID.
2. The intervention contained multiple elements that were being implemented
simultaneously, so it is difficult to determine which components had the most significant
impact on student learning.
3. The content questions did not accurately represent the full scope of content that was
taught in the context of each lesson, so it was difficult to measure the full scope of
science knowledge acquired by the students as a result of the intervention.
4. This was a single subject study conducted with only three participants, so the results
may not generalize to all students with ID who are learning English. Therefore, further
research should be conducted with a larger group of participants.
Summary
Public education enrolls more and more students learning English every year (NCES,
2015). Concomitantly, as the bilingual population grows, so does the number of students with
intellectual disabilities who are learning English (Spooner, Rivera, Browder, Baker, & Salas,
2009). Federal laws mandate that students learning English and those with disabilities receive
high-quality instruction that uses evidence-based practices embedded in the general education
curriculum. However, students with ID who are learning English have greater difficulty in
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learning academic content due to the double demands of learning in a language that they have
not yet mastered (Rivera, Wood, & Spooner, 2012). Because limited research has been
conducted with this population, there are few instructional strategies designed for students with
severe disabilities learning English (Rohena, Jitendra, & Browder, 2002; Spooner, Rivera,
Browder, Baker, & Salas, 2009). There is a critical need to extend the research conducted with
students with ID who are learning English to derive a strategy that can be used to provide access
to the general education curriculum for this population (Rivera, Wood, & Spooner, 2012). This
study extends the current research on effective instructional strategies for these students by
combining systematic instruction, including time delay and prompting, with the preview-viewreview strategy to teach science curriculum. It also serves as a pilot study that begins a new line
of research on teaching science to students with intellectual disabilities who are learning English.
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CHAPTER 2
REVIEW OF LITERATURE
Students learning English are the fastest growing subgroup of students in public schools
(Department of Health and Human Services [DHHS], 2016). Currently, they comprise 21% of
the school-age population in the United States (DHHS, 2016). Although the incidence of
disabilities is the same across demographic groups, students learning English are more likely to
be identified as having an intellectual disability than their English-speaking peers (Reed, 2013).
Additionally, students with disabilities learning English experience substantially poorer
educational outcomes than their peers without disabilities (Hart, 2009). In light of these trends,
educational researchers are beginning to develop methods and materials to meet the languageand disability-related needs of this population of students (Rivera, Wood, & Spooner, 2012).
Evidence Based Practices for Teaching Functional Skills to
Students with Intellectual Disabilities
Students with intellectual disabilities are faced with a number of significant learning
challenges that frequently limit their educational success (Allor, Mathes, Roberts, Cheatham, &
Al Otaiba, 2014). They may experience difficulty learning new information and generalizing it to
different contexts or environments (Snell & Brown, 2011). Because students with ID often need
more time to master skills and concepts, it increasingly is important to use evidence-based
practices when working with this population (Spooner, Knight, Browder, & Smith, 2012). While
children without disabilities acquire a wide array of concepts and skills through their daily
interactions, children with ID are unable to learn these skills and concepts without the use of
systematic instruction and other evidence-based teaching methods (Celik & Vuran, 2014).
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Schuster, Morse, Griffen and Wolery (1996) investigated the effect of constant time delay
to teach grocery words and appropriate peer interaction to students with moderate intellectual
disabilities. They also measured student acquisition of information provided through instructive
feedback and their mastery of non-target words through observational learning. The goal of the
study was to expand previous research that used each of these variables in isolation by
combining the methods to enhance student learning.
The three participants in the study were elementary school students between the ages of
10 and 11, all of whom attended a self-contained program for children with moderate intellectual
disabilities. Instruction was conducted through small-group sessions led by the special education
teacher. The words taught to the students were derived from a list of aisle signs found in a
grocery store that was visited frequently for community-based instruction. A screening measure
was used to determine the words targeted in the study.
Using a multiple probe across behaviors design, the sessions were conducted with the
three students in a small-group format, with one student reading his/her target words while the
other two observed and reinforced the reader. Through the use of constant time delay, the teacher
presented each child with his/her target words and provided instructive feedback that included
non-target information such as the function or referent of the word. Constant time delay also was
used to teach students to deliver reinforcement to their peers for correct responses, thereby
increasing student exposure to observational learning.
The group criterion required that each of the three students reach a mastery level of 100%
accuracy for words, across the four target word probe sessions, before the next set of words was
introduced. Additional probes were conducted for acquisition of instructive feedback and
maintenance of target words. Finally, learning was measured using the accuracy of peer
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reinforcement, the acquisition of the target words of their peers, and the acquisition of instructive
feedback during observational learning.
The results of the study showed that all of the students learned 100% of their target words
through the use of the constant time delay procedures. Although they experienced difficulty with
correctly reinforcing their peers at the beginning of the study, they made improvements with
each subsequent instructional condition until they reached an overall rate of 99% accuracy
during the final condition. The three students acquired 83-100% of the instructive feedback
related to their own target words and 81-100% of the instructive feedback related to the words of
their peers. However, their rates of acquisition for the target words of their peers were not as
high as their acquisition of information presented through instructive feedback.
Schuster et al. (1996) concluded that time delay was effective for teaching grocery words
to students with intellectual disabilities. Moreover, they noted that the students’ delivery of peer
reinforcement improved significantly over the course of the intervention, as did their acquisition
of information through instructive feedback. The data indicated that the teacher taught grocery
words and peer reinforcement procedures with a high degree of fidelity. Their recommendations
for future research were that more studies be conducted to extend the use of observational
learning and instructive feedback to other skills and contexts as well as the type and level of
student participation necessary to promote the observational learning of non-target information.
Mechling and Gast (2003) conducted a study in which students with intellectual
disabilities were taught to locate items in a grocery store through the use of multimedia
instruction paired with constant time delay procedures. While previous research taught students
to locate items listed directly on the grocery aisle sign, this study presented a shopping list of
items associated with the heading on the aisle sign. A multiple probe design across three sets of
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words and replicated across three students with mild to moderate intellectual disabilities was
used. The participants were from 12 to 18 years old. The students were screened prior to the
study on their ability to read the aisle signs and associated grocery item words. Words they could
not read were taught to them prior to the beginning of the study.
Using constant time delay procedures in conjunction with a multimedia-based program,
nine word pairs were taught in sets of three to each student. Baseline probes were conducted for
each student during three sessions at a local grocery store. Following the baseline condition,
students received multimedia instruction for the first set of words until they reached a criterion of
100% correct independent responses. Upon reaching criterion on the first set of words, each
participant was assessed on all nine words through a generalization probe at the grocery store,
followed by instruction on the second set of three words. The same set of procedures was
followed for each three-word set until every student reached criterion on all nine pairs of words.
During the probe sessions, each participant was required to locate an item on the grocery
list, find the aisle sign containing the associated word, enter the aisle, pick up the item and place
it in the cart, cross the item off the list, and exit the aisle. Essential tasks were entering correct
aisles and obtaining the correct items. However, students were not allowed to obtain items from
special displays. Item size, brand name, and the quantity of the correct item were not considered
crucial to the study. This procedure was repeated until every item on the list had been located.
During the multimedia training sessions, the target grocery item word appeared on a
screen with four different aisle sign words. The instructor gave the prompt “What does _____ go
with?” An incorrect answer was prompted by the instructor pointing to the correct selection. If
students selected the correct aisle sign, another screen would appear with an actual photograph of
the sign as it appeared in the grocery store along with the prompt “What does _____ go with?” A
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correct answer was followed by a video clip of the item on the aisle, along with auditory
feedback and a video showing the use of the grocery item in real-life contexts. Each time a
student mastered a set of three words during the multimedia sessions, he/she was taken out to a
local grocery store to complete the generalization probe.
The overall results of the study indicated that the multimedia instruction was effective in
teaching the students to match grocery item words with the associated words on the aisle signs.
The students went from a mean baseline percentage of 8.6% of items found correctly to a mean
posttest percentage of 85.2% of items found correctly. The students also generalized their
learning to a novel grocery store that was not included in the multimedia program.
Mechling and Gast (2003) concluded that the students benefitted from learning how to
locate a variety of items within each aisle heading. However, they also noted a need for multiple
exemplars of target grocery items as the students had difficulty generalizing their knowledge to
novel brands of items. Recommendations for further study included investigating student ability
to use a range of aisle sign displays and word associations as well as shopping from a list that
does not follow the sequence of aisles as they appear in a store. They also suggested that
researchers focus on teaching several of the additional skills required for grocery shopping in the
form of a skill cluster.
Fossett and Mirenda (2006) compared the effects of picture-to-text matching instruction
and paired associate instruction on sight word reading in children with developmental
disabilities. The participants were two boys, ages 10 and 11, who had severe developmental
disabilities and little or no functional speech. Both boys were able to match at least 10 picture
symbols (nouns) to their respective referents as part of the inclusion criteria. The study was
conducted at a children’s urban health center. An adapted alternating treatments design was used
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to compare the effectiveness of the two treatments for teaching a small set of sight words to
children with developmental disabilities who were unable to read. Both conditions used identical
picture symbols for instruction and activities, the only difference being that the pictures in the
paired associate condition were presented with the target word written above the picture. To
increase fidelity, the same teacher and instructional methods were used during each condition.
The study contained baseline, intervention, generalization, and maintenance measures.
In the picture-to-text matching condition, pictures and text were presented separately and
students actively responded by matching the picture to the appropriate text. A significant feature
of picture-to-text matching is that it allows students who are non-verbal to actively demonstrate
their ability to read and understand sight words by selecting a picture that represents the target
word. In the paired associate condition, an unknown word was paired with a familiar picture in
order to increase the student’s recognition of the word. Prior research on paired associate
instruction indicated that the previously established connection between the picture and its
familiar name often blocked the student’s ability to read the new word once the picture stimulus
has been removed. The primary method used to control for this blocking effect is stimulus
fading, which involves gradually reducing the influence of the picture while increasing the
presence of the text. In contrast to picture-to-text matching, paired associate instruction is
designed so that the picture is always presented with its paired text, thereby leaving little
opportunity for active student response.
The results of the study indicated that both boys were able to acquire, generalize, and
maintain 100% of the words in the picture-to-text condition, but neither was able to acquire more
than 60% of the words in the paired associate condition. Additionally, one student managed to
acquire over 140 words in a 2-year period after the conclusion of the study because his family
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hired an after-school tutor who provided him with picture-to-text matching instruction. Fossett
and Mirenda (2006) concluded that picture-to-text instruction is effective for teaching sight
words to both verbal and non-verbal students and that its effects are long-lasting and can be
generalized to novel activities. Their recommendations included future research with more
diverse populations, investigating the effectiveness of the intervention for teaching a larger set of
vocabulary, and examining the contextual fit of the intervention in inclusive settings.
Jameson, McDonnell, Polychronis and Riesen (2008) conducted a study to train peer
tutors without disabilities to use constant time delay with embedded instruction to teach different
target skills to students with significant cognitive disabilities in the general education classroom.
The participants included three middle school students with disabilities, three middle school
students without disabilities, and two general education teachers. The students with disabilities
were between the ages of 13 and 15, all with severe intellectual disabilities. They attended
general education classes for at least two periods per day. The peer tutors were selected from a
pool of 15 students who were nominated by their general education teachers.
The peer tutors were trained using three different components: (a) a training manual, (b)
an individual training session, and (c) ongoing weekly verbal feedback provided after
observations. The tutors’ acquisition and generalization of the teaching skills were assessed
using a multiple probe across participants and alternating treatments design. Baseline was
established by giving the tutors two sets of target skills to teach and a data collection book to use
while teaching the target skills to the students with disabilities in the general education
classroom. Once the first tutor reached criterion for instructional fidelity, the second tutor began
the training process and likewise with the third tutor. When each tutor reached criterion for
demonstrating proficiency in delivering the instructional trials, he/she was allowed to begin the
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intervention with his/her tutee. While peer tutors were trained to teach one set of target skills,
they also were responsible for teaching one untrained skill set in order to assess their
generalization of teaching behaviors.
The instructional targets for the students with intellectual disabilities were selected based
on both the general education curricula and each student’s IEP goals. After target skills were
selected, they were assigned randomly to either the trained skill set or the generalization set. The
targets were presented on 3 x 5 index cards with the target stimulus printed in 28 point font on
the card facing the student and the correct answer printed in 16 point font on the card facing the
tutor. Peer tutors were responsible for delivering instruction using constant time delay
procedures and for collecting data on student responses.
The results of the study indicated that, after training, the peer tutors could implement the
instructional procedures with an average of 97% accuracy across both the trained and
generalized target skill sets. The students with disabilities acquired and maintained all of the
trained and generalized target skills with 100% accuracy, except for one student who dropped to
66% during maintenance for the generalization set. The intervention also had significant social
benefits for both the peer tutors and the students with disabilities. The students with disabilities
experienced greater access to and participation in the general education curricula. Because the
intervention was implemented by peer tutors, the general education teachers reported that there
was very little disruption in the activities and routines of the classroom.
Jameson et al. (2008) concluded that the peer tutors implemented the time delay
procedures with high levels of procedural fidelity, resulting in significant increases in target
skills for their tutees with disabilities. Additionally, teachers and tutors found the intervention to
be highly socially valid for both tutors and tutees alike. Suggestions for future research included
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examining the factors influencing peer and parent willingness to participate in peer tutoring
activities, establishing procedural guidelines for embedding instruction, and teaching complex
behavioral chains rather than discrete skills.
Browder, Ahlgrim-Delzell, Spooner, Mims, and Baker (2009) explored issues
surrounding the development of research-based educational practices for individuals with severe
developmental disabilities. The research examined the effectiveness of time delay as an
evidence-based instructional practice for teaching word and picture recognition skills to students
with severe disabilities. A meta-analysis and review of 30 published studies in which time delay
procedures were used to teach literacy skills to subjects with developmental disabilities was
conducted. While prior reviews of reading intervention research had identified time delay as an
effective instructional procedure, none had focused on time delay as the independent variable
being measured.
In order to be considered for inclusion in the meta-analysis, each study had to meet
certain criteria. Results had to be published between 1975 and 2007 in an English-language peerreviewed journal and at least one participant had to have a significant developmental or
intellectual disability. The intervention used in each study had to include time delay as a
component with the dependent variable measured being word or picture recognition. In addition,
studies considered for inclusion had to employ a single-subject design, with replications, to
demonstrate experimental control. Once studies were selected based on these initial criteria, they
were further narrowed to include only those that were actually time delay studies. This was
determined by the presence of trials at zero delay as well as trials at a specified level of time
delay measured in number of seconds. Additionally, participants had opportunities to respond to
the prompts by identifying the word or picture in both the delayed and non-delayed conditions.
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Methodological rigor and social validity of each study were determined by using the seven
quality indicators for single-subject research as identified by Horner et al. (2005). Of the 30
studies initially identified for inclusion in the meta-analysis, only 22 met all of the seven quality
indicators for description of participants, setting, dependent and independent variables, baseline,
experimental control, external validity, and social validity.
The meta-analysis showed that many studies confused time delay procedures with
response latency. Response latency refers to the amount of time that the teacher waits for the
student to respond before prompting, while time delay is actually a delay between the
presentation of the stimulus and the teacher’s delivery of the prompt, with initial sessions using a
0-second delay. Another finding was the necessity of including error correction procedures, such
as a return to zero-delay trials, to suppress errors that occurred when students began guessing
after delayed trials were introduced. Differential reinforcement also was identified as a critical
component of time delay procedures. While teachers should begin by reinforcing all correct
answers, there must be a gradual fading of reinforcement to transfer stimulus control so that only
unprompted correct answers are reinforced.
Overall, Browder et al. (2009) concluded that there was strong evidence supporting the
use of time delay to teach sight words to students with moderate intellectual disabilities.
However, they also noted the potential for its use with students who have severe intellectual
disabilities. They proposed that time delay procedures can be used to teach academic content to
students with developmental disabilities who are included in general education classes. They
suggested that time delay research be expanded to include students with autism and that studies
should go beyond the use of sight words and focus on symbols found in math, science,
geography and other content areas. However, they cautioned that researchers in the field must
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develop a clear definition of time delay procedures used in their studies to prevent the incorrect
use of the label.
In summary, there are several effective, research-based methods for teaching a variety of
skills to students with intellectual disabilities. Time delay has been used to increase student skills
across a number of domains and settings (Schuster et al., 1996; Mechling & Gast, 2003; Jameson
et al., 2008; Browder et al., 2009). Peer tutors have been effective in providing systematic
prompting to students with severe disabilities in inclusive classrooms (Jameson et al., 2008).
Picture-to-text matching has been used to teach sight words to students with intellectual
disabilities (Fossett & Mirenda, 2006), and multimedia instruction has been useful in helping
them learn how to locate items in a grocery store (Mechling & Gast, 2003). Despite the success
of these instructional methods, further research is still needed to generalize them to academic
instruction in both special and general education classrooms (Fossett & Mirenda, 2006; Browder
et al., 2009).
Science Instruction for Students in General Education
In 1996, the National Research Council (NRC) stated that inquiry-based methods
typically are used in science instruction. Science inquiry consists of activities through which
students develop an understanding of the methods scientists use to study the natural world as
well as knowledge and comprehension of scientific concepts (NRC, 1996). Inquiry practices are
at the heart of the science education reform (Wilcox, Kruse, & Clough, 2015) as evidenced
within A Framework for K-12 Science Education (NRC, 2012) and the Next Generation Science
Standards (NGSS Lead States, 2013). Science instruction is moving away from teacher-led
lectures, rote memorization, and end-of-chapter textbook quizzes towards a more studentcentered experience that encourages critical thinking and investigation (NRC, 2015).
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Although the Framework for K-12 Science Education (2012) and the Next Generation
Science Standards (2013) provide a clear framework for science instruction, there is still
confusion as to the specific teaching of science through inquiry (Wilcox, Kruse, & Clough,
2015). Among the misconceptions commonly held by teachers is that teaching science through
inquiry means that students must discover science concepts on their own through chaotic, handson activities that they complete without adult guidance (Wilcox, Kruse, & Clough, 2015). The
reality is that when teaching science through inquiry, teachers provide a continuum of support
beginning with a high level of guidance and graduating to a more open approach with
increasingly less adult support (Wilcox, Kruse, & Clough, 2015).
Ajaja and Eravwoke (2010) compared the effects of traditional instruction and
cooperative learning on the achievement of students in integrated science classes by examining
their achievement test scores and attitude scores. They also compared students on the variables
of gender and ability level to see how these factors influenced student achievement. There were
120 junior high school students who participated in the study. They were distributed randomly
and proportionally by gender and ability into four classes of 30 students each, two of which were
randomly selected to receive the cooperative learning intervention. Ability grouping was based
on student scores on a science achievement test. Only students with high and low scores were
included in the sample.
The study used a 2x2x2x2 factorial pretest/posttest control group design, with the
independent variables consisting of gender, ability, and exposure to cooperative learning
strategies. The dependent variables were attitude and science achievement, as measured by the
Students’ Attitude Scale (SAS), Scholastic Ability Test in Integrated Science (SATIS), and
Integrated Science Achievement Test (ISAT). The SATIS was designed to measure achievement
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in all of the major topics in the Nigerian National Curriculum in integrated science and consisted
of 50 multiple-choice items. The ISAT was developed by the researchers and contained 50
multiple-choice items based on the concepts included in the six-week unit of instruction in the
study. The SAS also was developed by the researchers based on an existing checklist on higherorder thinking and problem solving and consisted of 12 items that measured attitudes such as
enthusiasm for learning, sharing with others, flexibility, and collaboration using a 4-point Likert
scale.
While teachers in both groups used the same science text and curriculum, the teacher in
the experimental group provided additional elements of cooperative learning, such as positive
interdependence and group processing, into her daily instruction. In addition to cooperative
learning strategies, the teacher in the experimental group provided the students with social and
academic objectives prior to instruction. She also assigned roles within groups, explained the
structure of tasks and goals, and defined the procedures to be used in the learning activities. In
comparison, students in the control group silently read the material in their textbooks, worked
independently on assignments, and engaged only in teacher-led, whole-group discussions.
The results of the study indicated that, while all students were equivalent at pretest, those
in the cooperative learning intervention group showed significantly higher gains from pretest to
posttest on their science achievement scores than did their peers in the control group that
received traditional instruction alone. The difference was a mean score of almost 20 points
higher at posttest. Students in the experimental group also showed consistently higher gains in
attitude scores than their peers in the control group, with a mean difference of over 11 points
higher on posttest. Additionally, there were no significant interaction effects due to gender or
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ability level. Both high- and low-achieving male and female students made gains as a result of
the intervention.
Ajaja and Eravokwe (2010) concluded that cooperative learning strategies produced
significant increases in middle school students’ science achievement. They also found that the
cooperative learning intervention had a significant positive effect on student attitudes towards
learning science. They attributed the increases in attitude and achievement to the support that
students received from the peer reinforcement and feedback, in addition to the assignment of
roles and responsibilities within their groups. Based on their results, they recommended that
further research be conducted on the specific influences of cooperative learning on student
attitudes as well as the relationship between cooperative learning and world knowledge.
Maree, van Bruggen, and Jochems (2013) conducted a study to measure the effects of
self-regulated learning through scripted argumentative interactions, using multimedia-enriched
concept maps, on the science learning and retention of first-year college students in a molecular
biology course. Their goal was to foster meaningful science learning through the use of a
multimedia skeleton concept map that encouraged dialogue between students by providing a
visual representation of concepts. Their rationale was that students would learn and retain more
information with the enriched skeleton map than they would with the traditional concept maps
(e.g., a blank sheet of paper).
The participants were 93 first-year college students enrolled in a Bachelor of Applied
Science degree program. The students ranged in age from 17-33 years of age and the study took
place over a 4-week period in a biomolecules course. In all there were four classes that were
assigned randomly to either the treatment or control condition, with 44 students in the two
experimental classes and 49 students in the control classes. The control group received
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traditional instruction in the form of a 1-hour lecture and three hours of class discussions
centered on the course textbook. Students in the experimental group spent the same 4 hours a
week engaging in peer dyads and working together on the multimedia concept maps. They had
no teacher contact in the form of lectures or discussions. The domain concept map consisted of
46 key concepts and 44 essential relations that reflected the domain of biomolecules. Each
concept contained a collaboration script and annotated multimedia information in the form of
video clips, animations, text, pictures, and a progress indicator.
The reaction of the students to the mapping process was measured using a questionnaire
with 28 items that used a 5-point Likert scale that measured domain representation, effectiveness
of peer learning activities, student motivation, and the supportiveness of the embedded scripts.
The completed concept maps were scored on the quality of annotated content by experts in the
field of biomolecules. In addition, students completed the regular course exam 6 weeks after the
course, followed by an expert-created retention test 1 month later that contained items with a
higher cognitive demand. Due to attrition, a total of 37 students in the control group and 32
students in the experimental group were given both the regular exam and the retention test. A
multivariate analysis of covariance (MANCOVA) was conducted and indicated that students in
the experimental group had significantly higher scores on both the course exam and the retention
test. They also achieved high scores for the quality of their content and dialogue on the concept
mapping rating scale and expressed high levels of appreciation for the concept map process and
product.
Maree et al. (2013) concluded that scripted collaborative multimedia concept mapping
produced high levels of meaningful understanding and retention of science concepts. The lessons
also were more efficient than traditional instruction due to the decreased demands for teacher
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guidance. They also found evidence that the student concept maps showed predictive validity
due to the strong positive correlation between concept map quality scores and exam scores. They
recommended that further research be focused on using text analysis to rate the quality of
argumentative dialogue and developing more efficient, effective methods for scoring the quality
of concepts and relations on the concept maps.
Slavin, Lake, Hanley, and Thurston (2014) conducted a best-evidence synthesis of the
research concerning elementary science instructional approaches in which they pooled effect
sizes across studies to determine treatment effects for interventions. In order to be included in the
synthesis, studies had to: (a) evaluate elementary science programs and practices from 1980 or
later, beginning in grades K-5, (b) compare students using the program to students in control
classes using traditional science methods, (c) utilize a program that could feasibly be
implemented in a general education classroom without additional burden, (d) provide random
assignment or matching with adjustments for pre-treatment differences and provision of pretest
or equivalency data, (e) use a quantitative measure of science performance as a dependent
variable, and (f) last at least four weeks with a minimum of two teachers and 15 students in each
experimental group. After selecting studies for inclusion, they computed effect sizes by
calculating the difference between experimental and control posttest means, adjusting for
covariates, and weighting studies based on sample size.
Of the 332 studies identified, a total of 23 met the criteria for inclusion in the synthesis.
The analysis of the 23 studies resulted in three broad categories of science intervention: (a)
inquiry-oriented programs that provided kits and guidelines for hands-on activities (7 studies),
(b) inquiry-oriented programs that provided professional development without kits (10 studies),
and (c) technological applications to augment student outcomes (6 studies). Of all the categories
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analyzed, inquiry-oriented programs with kits were the least effective in increasing science
learning outcomes (a weighted overall mean effect size of +0.02), indicating that while science
kits are valuable in providing teachers with materials for hands-on science, they do not promote
teaching for deep understanding of content. In contrast, studies on inquiry-oriented programs that
provided professional development without kits yielded a weighted overall mean effect size of
+0.36, demonstrating that science programs that focused on creating effective teachers produced
greater effects on student learning than did kits alone. The most effective science programs were
technology applications, with a weighted overall mean effect size of +0.42. The technology
applications were used in addition to teacher instruction as a means of enhancing student
understanding of science concepts.
Although very few studies met the rigorous requirements for inclusion in the bestevidence synthesis, Slavin et al. (2014) concluded that teacher education in the area of effective
science education must be a focus of personnel preparation. They suggest that this training
include the use of technology. Slavin et al. (2014) called for more research to identify effective
elementary science interventions that are replicable on a large scale basis as well as additional
large-scale studies on the integration of technology with cooperative learning and inquiry-based
teaching.
Cheung, Slavin, Kim, and Lake (2016) conducted a best-evidence synthesis of the
research concerning achievement outcomes of secondary science programs for students in grades
6-12. The goal was to identify common characteristics of programs that impacted science
achievement and provide teachers with information to use in selecting programs to increase
science learning. To be included in the synthesis, the studies had to: (a) evaluate middle and high
school science programs from 1990 or later, (b) have control and experimental groups, (c)
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implement a program that was not dependent on conditions that could not be replicated, (d) use
quasi-experimental designs or random assignment with adjustments for pretest differences, (e)
provide pretest data and use a quantitative measure of science performance as a dependent
variable, and (f) last at least 12 weeks. After selecting studies for inclusion, effect sizes were
calculated by measuring the difference between control and treatment posttest means, adjusting
for covariates, and weighting outcomes based on sample size.
A total of 662 studies were located during the initial scan, but only 21 met the criteria for
inclusion in the synthesis. An analysis of the studies resulted in four broad categories of
instructional approaches for science: (a) science kits that provided inquiry-oriented programs and
processes for hands-on activities (2 studies), (b) instructional process approaches that provided
rigorous professional development for teachers in the implementation of inquiry-oriented
programs (6 studies), (c) technology programs that used digital media (5 studies), and (d)
textbook programs that provided standards-based or innovative content with minimal use of
technology or professional development (8 studies). The most effective interventions involved
the technology programs, which showed a weighted overall mean effect size of +0.47. The
technology applications were used to integrate textual and visual elements of scientific concepts
and provided materials that met student needs. In comparison, the analysis of the instructional
process programs that focused on professional development showed only a modest weighted
overall mean effect size of +0.17. The science textbook approaches produced a very small
weighted overall mean effect size of +0.10. Finally, the inquiry-oriented programs (e.g., kits)
were the least effective in increasing science learning outcomes with a weighted overall mean
effect size of -0.02.
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Cheung et al. (2016) concluded that innovative approaches, using technology to
supplement core science instruction, produced the greatest results in terms of impact on student
achievement, although these quasi-experimental studies lacked the methodological rigor of a
randomized design. They recommended that further research be conducted on technology
applications using large samples with cluster randomized designs.
Fang, Hsu, and Hsu (2016) conducted a study to explore the use of scaffolds to support
the inquiry practices of students in computer-supported learning environments. Specifically, they
compared the effects of different scaffold-fading conditions on student understanding of science
inquiry and concepts as well as their development and transfer of inquiry abilities. The
participants were 93 10th-grade students who attended a public high school. All students
participated in one of three science classes with the same teacher. The class groups were
assigned randomly to either the explicit, implicit, or faded scaffold condition.
The study used a mixed-methods, quasi-experimental design with a pretest-posttest
measure combined with in-depth observations of specific target students. The scaffold conditions
(e.g., explicit, implicit, faded) were the independent variable, with three different science tests
serving as the dependent variables. The dependent variables consisted of paper-and-pencil
pretest/posttest measures of the Test of Understanding of Science Inquiry (TUSI), the Inquiry
Practice Test (IPT), and the Conceptual Understanding Test (CUT).
Students in the three conditions were taught the same Earth science inquiry module, with
the exception of worksheets that contained different versions of written prompts. The students
worked in groups of four, each group having its own laptop for conducting inquiry-based science
activities. The essential science inquiry abilities of data collection, analysis, planning,
questioning, interpreting, and reviewing were incorporated into the Earth science module. Two
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groups of four were chosen at random from each condition to serve as the target students for indepth observations via video/audiotaping and screenshot software to capture their interactions
and learning processes.
The students participated in a training session, three scaffolded inquiry-learning units,
and a performance session that measured the transfer of student inquiry through a series of
embedded assessments. The inquiry learning units each contained a system of scaffolding that
varied according to treatment group assignment. Generic inquiry prompts were provided in the
form of an inquiry map at the beginning of each activity worksheet that delivered an overview of
the inquiry process and explanations for each step. Context-specific inquiry prompts were
provided in two forms to guide students to perform certain activities (e.g., a flow chart, text
boxes) that appeared immediately prior to the corresponding activity. All inquiry tasks were
guided by a series of questions designed to foster group discussions and collaborative task
completion. The only scaffold used in the implicit condition was the series of questions.
However, all three scaffolds (e.g., questions, generic prompts, context-specific prompts) were
used in the explicit condition. The fading condition used a varied presentation of generic and
context-specific inquiry prompts and questions, with the gradual fading of context-specific
prompts over the course of the three units. Finally, a performance session required students to
apply their knowledge of inquiry procedures to a novel science unit.
In order to measure student conceptual knowledge using the CUT, pretest-posttest gains
were evaluated with a paired t-test, while an analysis of covariance (ANCOVA) was used to
measure the main effect of the scaffolding condition on student conceptual understanding. The
pretest was used as the covariate, the scaffolding condition as the independent variable, and the
posttest score as the dependent variable. This analysis showed that the students in all three
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conditions made significant improvements in their conceptual understanding of Earth science,
but there were no significant differences among any of the conditions’ effects on the students’
CUT scores. This meant that the different versions of scaffolds did not affect conceptual
understanding.
The student pretest/posttest scores on the TUSI were analyzed using a Kruksal-Wallis
one-way analysis of variance (nonparametric) to determine the difference in understanding of
science inquiry among the three groups, both before and after the instructional period. This
analysis revealed that while no differences were present at the pretest measure, students in the
explicit and fading conditions performed significantly higher on the posttest than students in the
implicit condition, indicating that the explicit and fading conditions were more effective than the
implicit condition in increasing student understanding of the inquiry process.
Student pretest/posttest gains on the IPT were evaluated with a paired t-test in
combination with an ANCOVA to measure the main effect of the scaffolding conditions. The
results of these analyses indicated that, while all three groups made significant gains in their
inquiry practices, students in the faded group performed slightly better than the other two groups.
The faded group had the largest effect size among the three groups. The video/audio evidence of
the target students’ inquiry practices was evaluated with a scoring rubric, with interrater
reliability at .90. The results showed that students in the fading groups performed better during
the actual inquiry practices than did their peers in the other two groups, largely because they
performed the inquiry abilities both frequently and well. Additionally, the analysis of student
participation in the performance session showed that, while all groups scored similarly on
pretest/posttest measures, the students in the fading group demonstrated a better command of
inquiry practices, which they were able to generalize to the novel science unit.
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Fang et al. (2016) concluded that the system of scaffolds that were embedded in the
science units had a significant effect on student science achievement, regardless of the treatment
condition. They also concluded that the fading of context-specific inquiry prompts had a positive
effect on student ability to develop inquiry skills and apply them to new tasks. They
recommended that further studies be conducted to investigate the influence of scaffold-fading on
student inquiry performance, as well as the effect of collaborative learning on individual student
use of different types of scaffolds.
In summary, there are many instructional methods that have positive effects on student
science understanding and achievement. Scaffolding may be embedded into computer learning
activities to promote understanding of science concepts and inquiry practices (Fang et al., 2016).
Multimedia-enriched skeleton concept maps can effectively promote meaningful understanding
and retention of science concepts (Maree et al., 2013). Cooperative learning strategies can be
used to enhance student attitudes and increase science achievement in integrated science (Ajaja
& Eravwoke, 2010). While science kits are ineffective and inefficient, teachers can adopt
methods using technology or targeted professional development to impact their students’ science
achievement scores (Slavin et al., 2014; Cheung et al., 2016).
Science Instruction for Students with Intellectual Disabilities
While social and life skills instruction have been staples of educational programming for
students with intellectual disabilities, grade level academics often are overlooked in favor of
curricula that focus on daily living skills (Knight, Browder, Agnello, & Lee, 2010). As a result,
academic instruction for this population typically has focused on functional literacy skills (e.g.,
sight word reading) (Allor, Mathes, Roberts, Cheatham, & Al Otaiba, 2014) or functional math
skills like counting money or number recognition (Browder, Trela, Courtade, Jimenez, Knight, &
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Flowers, 2012). Students with severe disabilities frequently are taught using curricula and
materials that are unrelated to the general education standards (Evmanova & Behrmann, 2011).
The Every Student Succeeds Act (ESSA, 2015) explicitly outlined literacy in science as
an outcome for students with and without disabilities, and the Individuals with Disabilities
Education Act (2004) mandates that students with disabilities have access to the general
education curriculum. Additionally, the ESSA (2015) delineates the requirement for challenging
academic standards with an emphasis on college and career readiness for all students, even those
with the most severe disabilities. Based on these various mandates, there has been an increased
interest in implementing evidence-based practices for teaching academic skills to students with
severe disabilities (Spooner, Knight, Browder, & Smith, 2012). However, there has been limited
research conducted on teaching science to students with significant intellectual disabilities
(Ahlgrim-Delzell, Knight, & Jimenez, 2009).
Ahlgrim-Delzell, Knight, and Jimenez (2009) conducted an analysis of the research on
instructional methods for teaching science to students with severe intellectual disabilities. The
purpose was to use the findings to identify effective methods for teaching science to students
with ID that aligned with the scope of the National Science Education Standards (NRC, 1996). A
search was conducted for peer-reviewed studies published between 2003 and 2009 in which
science skills were taught to at least one student with a significant intellectual disability. In all,
they located six studies that met the criteria for inclusion. Five of the studies used a singlesubject design and the sixth was a qualitative study. The studies were coded and entered into a
statistical software program for analysis. The type and frequency of science skill(s), instructional
format and procedure, strategies for prompting, error correction, and reinforcement were
identified.
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The five quantitative studies contained a total of 18 participants, nine of whom were
identified as having significant ID. Therefore, only the data pertaining to those nine students
were coded and analyzed. The ages of the participants ranged from 9 to 15 years old and the
studies were conducted at elementary, middle, and high school levels. All of the science content
and skills taught were aligned with the general education curricula for the grade levels and age
appropriate materials were used during instruction. All five of the studies used systematic
instruction, response prompting, and error correction procedures. One study was conducted
entirely in the general education setting, while the other four used some combination of general
and special education settings. The percentage of non-overlapping data (PND) values of the five
studies had a mean of 87.52% and a median of 97.92%, with a range from 28% to 100%. A total
of eight critical teaching practices were identified.
The first science practice that was considered to be important was the use of inquiry
across the different strands of science. This is because inquiry allows students to investigate and
explore the natural phenomena in the world around them rather than simply memorizing the
correct answer to a question. One study found that teachers were able to learn to use an inquiry
approach to successfully teach science to students with severe disabilities. The second teaching
practice to emerge from the literature was systematic instruction across content areas, most
notably time delay as a systematic response prompting method.
Third, the analysis showed that students with ID benefitted when the principles of
universal design for learning (UDL) were applied to the science curriculum. All of the studies
employed the use of UDL-friendly instructional strategies implemented in general education
science classrooms with grade level curriculum. This relates closely to the fourth important
science practice of using peer supports and embedded instruction to promote inclusive science

46

instruction. The use of peers to help students with ID is a preferred natural alternative to the
overreliance on adult assistance that is typical with this population. Additionally, the hands-on
tasks associated with science were found to be ideal for peer interaction.
The fifth critical practice in science instruction was to directly teach science vocabulary,
processes, and concepts. If students with ID are expected to learn the deeper science concepts
that are part of the general education curriculum, they must begin with a basic understanding of
the key vocabulary and processes associated with science. The sixth science practice that was
identified was the importance of addressing multiple science standards in the same lesson. The
National Science Standards (NRC, 1996) are designed to be interwoven to allow students to
develop a deeper understanding of scientific processes and concepts.
The seventh practice identified was that special education teachers need to consult with
science experts (e.g., general educators). This ensures that instruction is aligned with the
curriculum as well as alerts them to the concepts, skills, and vocabulary that are most critical to
the lesson. The eighth and final practice is to ensure that considerations are made for students
with physical and sensory impairments. This can be accomplished by using the principles of
UDL to plan instruction and arrange the classroom environment. Overall, although there was
limited research available for review, Ahlgrim Delzell et al. (2009) concluded that students with
ID benefitted from the same research-based instructional methods used to teach science to
students with mild disabilities. They also concluded that methods used to teach math and reading
to students with severe disabilities could be successfully extended to science instruction.
Browder, Trela, Courtade, Jimenez, Knight, and Flowers (2012) evaluated science and
math interventions with links to the general education curriculum. The goal was to show that a
single approach could be used to teach a variety of skills across different standards within a
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content area. For science, skills were taught using an inquiry-based approach whereas a literacybased approach was used to teach math skills.
The study was conducted in self-contained special education classrooms for students with
moderate and severe developmental disabilities. In a quasi-experimental group design, ten
middle and high school special education teachers selected three to four students who met the
eligibility criteria. In order to participate in the study, each student had an IQ score of less than
55, a consistent attendance history, and sufficient vision, hearing, and communication skills to
interact with the materials and instructors. The teachers and the selected students were assigned
randomly to either the math or science condition. A total of 16 students participated in the math
group. Eleven of the students in the math group were classified with moderate and severe
intellectual disabilities, and five were classified with autism spectrum disorders. The science
group contained 21 students. Of this group, 10 students were classified with moderate and severe
intellectual disabilities and 11 students were classified with autism spectrum disorders. All of the
students spoke English as their primary language.
Content standards were chosen for the interventions based on their level of importance to
the general education curriculum and their meaningfulness to the students. The dependent
variable for the math intervention was a test in the form of a set of task analyses developed for
each math standard. There were a total of 39 possible responses. The dependent variable for the
science intervention was a test consisting of a 12-step task analysis focused on participation in an
inquiry-based science lesson and a science vocabulary test on the four science standards taught.
There were 12 steps in the task analysis and 60 possible responses for vocabulary (e.g., 20
words, 20 pictures, 20 word-to-picture matches). A social validity measure consisting of an
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intervention rating profile allowed the participating teachers to express their satisfaction with the
instructional materials and training.
The math intervention consisted of story problems in algebra, geometry, data analysis,
and measurement in which students were provided with key facts and asked to solve a problem.
There were approximately eight stories written for each math standard. The participating
teachers also were taught how to write additional stories, if needed. In addition to the stories, the
teachers were given manipulatives, graphic organizers, and the task analysis for each standard.
The critical components of the math intervention consisted of a variety of math stories based on
familiar activities, manipulatives, graphic organizers relevant to each standard, and explicit
training in a task analysis to help students organize information presented in the stories to solve a
problem. Following the training, the special education teachers implemented small group lessons
with the students. The teacher read the story aloud and gave each student the opportunity to
complete the task analysis while the other students watched. The order in which students
responded was changed daily as was the story used in each lesson. Instruction continued daily
until the next unit was introduced. While the desired outcome was to have the students master
the task analysis, the teachers had only six weeks to spend on each standard before moving
forward to keep up with the pace of the general education curriculum.
The science intervention consisted of four units of instruction encompassing biology,
chemistry, and Earth science. Science inquiry standards were woven throughout all units. Each
unit was comprised of five lessons complete with science materials, vocabulary word and picture
cards, and student response boards aligned with each step of the inquiry process. The key
components of the intervention were an inquiry-based science lesson, hands-on materials for
experimentation, and direct instruction in science vocabulary. The lessons were taught in the
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special education classroom in a small group format beginning with vocabulary instruction using
a time delay format. This was followed by familiarizing the students with the materials used in
the upcoming experiment. The inquiry lessons that followed included an advance organizer
known as a what I Know/what I Want to know/How can I find out/what I Learned (KWHL)
chart to help the students formulate questions, investigate and describe relationships, and
construct an explanation for their results.
All students, in both conditions, were administered the science test and the math test,
based on the belief that the students would improve the most in the subject in which they
received instruction. A 2x2 ANOVA was conducted to determine within-subjects effects for
content area and between-subjects effects for intervention groups. The difference from the
pretest to posttest scores was the dependent variable of interest. The results of the ANOVA
showed that students in the math group had a 30% average gain on the math test versus a 3%
gain on the science test. The prediction also held true for the science group, in which students
exhibited a 16% gain on the science test compared to a 1% gain on the math test. When the tests
were broken down, the overall results indicated that the math intervention was effective in
teaching problem solving skills, while the science intervention had a greater impact on teaching
science vocabulary. The social validity measure indicated that the teachers believed the
interventions were practical, useful, and meaningful for their students. They also appreciated the
training and materials that were provided to them.
Browder et al. (2012) concluded that the combination of story-based math problems,
graphic organizers, and task analytic instruction was extremely effective for teaching math
problem-solving skills to students with intellectual disabilities. They also found that time delay
paired with inquiry-based science instruction had a significant impact on the students’
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acquisition of grade-level science vocabulary words and definitions, as students had the
opportunity to internalize the meaning of terms during the inquiry lessons. Suggestions for future
research included specifically assessing the math concepts learned by students in addition to
assessment of the mastery of the task analysis. They recommended further research on student
ability to generalize math and science concepts to real-life situations. Finally, Browder et al.
(2012) propose exploring the extent to which these interventions can be implemented in general
education classrooms.
Knight, Spooner, Browder, Smith, and Wood (2013) extended the narrow literature base
on teaching science to students with intellectual disabilities and autism through an investigation
of the effects of systematic instruction paired with graphic organizers on student acquisition and
generalization of science concepts. The study was conducted in an urban middle school in which
the students were taught in a resource room. The three students were identified as having autism
spectrum disorder and an IQ of 55 or below. Additional criteria for inclusion were stable
attendance, the ability to communicate orally or via AAC device, and sufficient hearing and
vision to interact with the instructional materials.
The independent variable in the study was a systematic instruction package containing
five different elements: (a) vocabulary instruction using constant time delay, (b) a routine for
teaching science concepts using examples and non-examples, (c) graphic organizers, (d) multiple
exemplars of the graphic organizers, and (e) concepts connected to big ideas. The dependent
variable was the demonstration of the correct understanding of the concept of convection, as
measured by a 16-step task analysis. A multiple probe across students design with baseline,
intervention, and maintenance phases was used. Generalization involved the students completing
probes based on novel graphic organizers during all phases of the study. A minimum of three
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baseline probes with each student was conducted. The intervention phase began when each
student reached a stable or decreasing trend in baseline as confirmed by visual inspection of the
data.
Prior to each lesson, the students were probed for understanding of the concept of
convection using the 16-step task analysis. The students were given a score of 1 for each step
completed independently and a score of 0 for each step that was incorrect, prompted, or no
response. Lessons began with a 0-second time delay vocabulary round in which the students
pointed to the word when presented with the target word and three distracters. Once students
correctly imitated the prompt twice, the time delay was increased to 5 seconds and continued
until students achieved 100% on unprompted correct responses on two consecutive trials.
The second phase of instruction involved the explicit teaching of the concept of
convection using a model-lead-test approach, with examples and non-examples presented on a Tchart. After explicitly teaching the T-chart, the students were asked to sort correct and incorrect
examples using a clean chart. Phase three was centered on teaching where different vocabulary
words belonged on the graphic organizer. The instructor removed irrelevant stimuli to reduce
errors while the students were still learning the concepts.
The fourth phase of instruction used multiple exemplars of the graphic organizer to
promote generalization and ensure the students understood the concept of convection, rather than
simply memorizing where a certain word belonged on the template. The final stage of systematic
instruction used time delay to teach the students how to place arrows on the graphic organizer to
connect the isolated terms to illustrate the process of convection. Following the placement of
arrows, the students completed a visual if-then statement to demonstrate understanding of the
concept. One week after reaching the mastery criterion of 15 out of 16 correct steps performed,
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two of the three students were given a maintenance measure following the baseline probe
procedure. The third student was unable to participate in a maintenance probe due to the school
year ending.
The students began baseline with a mean of 2.6 to 3.3 steps correct. All were able to
reach mastery within seven or eight sessions and their mean steps completed on the task analysis
in intervention ranged from 9.5 to 12.5. The two students who completed the maintenance probes
maintained a high rate of correct responses. The participants in the study were able to identify
vocabulary and definitions as well as relate the concepts to one another to form the overall
construct of convection. The findings provide evidence that students with autism and intellectual
disabilities can learn science vocabulary and concepts through the use of explicitly taught
graphic organizers.
Knight et al. (2013) concluded that the current study extended the research supporting
time delay as an evidence-based practice for teaching grade-level vocabulary to students with
disabilities. Furthermore, they believed that systematic instruction paired with graphic organizers
effectively overcame the visual and conceptual challenges of teaching science to this population
as it allowed the students to demonstrate conceptual understanding of a scientific process.
Suggestions for future research included using the intervention in a general education setting as
well as additional research in the area of modeling, using examples and non-examples. Finally,
Knight et al. (2013) recommended that teachers use graphic organizers as a tool for
implementing UDL in combination with systematic instruction.
Hudson, Browder, and Jimenez (2014) examined the effects of adapted science readalouds and a peer-mediated intervention on the science listening comprehension of students with
moderate intellectual disabilities. They wanted to measure the effect of the intervention on
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student comprehension of science information as well as the socially valid aspects of inclusion
from the perspectives of peers and teachers. The study used a single-subject multiple probe
across participants design in which the independent variable consisted of peer read-alouds of
adapted grade level science texts and the dependent variable was the number of prompted and
independent correct responses to science comprehension questions. Additional measures of
social validity were collected from peer tutors and teachers in the form of attitude surveys.
The participants were three upper elementary school students with moderate intellectual
disabilities who received most of their instruction in a self-contained classroom. The study took
place in the general education classroom during literacy and science instruction. One of the
students also had severe physical disabilities and communicated through the use of an eye gaze
board. The peer tutors were two 4th-grade general education students with excellent academic
and attendance records.
The intervention, in the form of peer read-alouds, was delivered daily in the general
education classroom during literacy instruction. The students participated in science lessons in
the general education classroom later in the day in which they were taught the same content that
had been read to them by peers in the morning. The peer tutors were trained in the reading of
adapted general education science texts as well as the delivery of instructional support using a
system of least prompts. They were given scripts that included prompting, adapted text, and
comprehension questions. The peers read the science texts aloud to the students during literacy
groups and could reread any portion of the text again if the students asked for help. The
participants were provided with adapted texts in large print, response books containing content
and help prompts, and self-monitoring sheets on which they could track their correct responses.
The students were asked six comprehension questions at the end of each lesson and their
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responses were scored as independent correct, prompted correct according to number of prompts
received, or incorrect/no response.
The data were graphed and analyzed for increases from baseline to intervention. In
addition, mean correct responses were calculated for the group overall. Out of 432 total
responses across all participants and conditions, the mean percentage of correct responses
increased from 22% during baseline to 77% by the end of the intervention, with a higher level of
correct responses to factual questions as opposed to inferential questions. All students showed
significant gains individually as well and two of the three had significant increases in
independent correct responses. The social validity measures showed that both teachers and peer
tutors felt the intervention was valuable to the participants with and without disabilities. The peer
tutors reported that they enjoyed working with the students with disabilities and would readily do
it again.
Hudson et al. (2014) concluded that the peer-mediated prompting strategies and readalouds of adapted science texts were effective in increasing science comprehension for students
with intellectual disabilities. Another noteworthy conclusion was that the students learned to
answer inferential questions based on a think-aloud model that was a part of the scripted
prompting hierarchy. They also found that participants were able to achieve a high number of
correct responses when given an unmodeled, text-only prompt, leading to the conclusion that this
type of prompt should be included in systematic prompting hierarchies. They recommended that
future studies be conducted on teaching peer tutors to administer baseline probes in addition to
delivering the intervention. They also suggested that future studies include generalization
measures for comprehension of lessons delivered by the general education teacher.
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Jimenez, Lo, and Saunders (2014) conducted a study on the effects of scripted lessons,
with and without guided notes, on the science quiz scores of students with intellectual disabilities
and autism. Their participants were three 9-year-old elementary school students with moderate
intellectual disability, selected by convenience sampling. They received most of their daily
instruction from the same teacher in a self-contained classroom in an urban public school.
Scripted lesson plans and materials, except for guided notes, were taken from the Early
Science (2012) curriculum from Attainment Publishing. Early Science (2012) is a researchbased, standards-based, inquiry science curriculum designed for students with severe disabilities.
The curriculum embeds research-based instructional strategies like model-lead-test, systematic
instruction, system of least prompts, and constant time delay. In the additive condition, the
teacher was given a tablet with guided notes, picture symbols, and handouts for the students in
addition to the Early Science (2012) curriculum.
The study used a single subject design with multiple probes and replication across
subjects. The independent variable in the study was the addition of guided notes to the scripted
curriculum and the dependent variable was the students’ science quiz scores. The three students
went through baseline, scripted lessons, scripted lessons plus guided notes, and maintenance
conditions. The students received science instruction for three different content units consisting
of six lessons each. The first three lessons of each unit were taught using scripted lessons alone,
while the second three were taught with the addition of guided notes.
Data regarding the mean number of science quiz points earned by each student across the
conditions and units were visually analyzed for changes in level and stability. The results
indicated that one student made significant growth from baseline to the scripted lesson condition
and slight growth from scripted lessons to guided notes, while the others made slight growth
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between all conditions. Additionally, all students were able to sustain their growth during the
maintenance condition.
Jimenez et al. (2014) concluded that, despite some variability, the students showed an
overall increase in science scores as a result of scripted lessons with the addition of guided notes.
They also noted that the students exhibited greater levels of engagement during the scripted
lessons with and without guided notes than they did during baseline. Recommendations for
future research included the application of additive techniques such as guided notes as a form of
response to intervention for students with severe disabilities. They also recommended that
research examine the use of a more consistent scoring system for academic achievement of
students with severe disabilities as well as investigating generalization of these instructional
methods to inclusive settings.
Although in its relative infancy, there is mounting evidence identifying effective methods
for teaching science to students with intellectual disabilities. Graphic organizers have been
shown to be very effective in helping students understand science concepts (Browder et al.,
2012; Knight et al., 2013). Peer tutors can provide instruction and prompting in general
education science classes (Ahlgrim-Delzell et al., 2009; Hudson et al., 2014). Constant time
delay can be used across all settings to teach science and other academic content to students with
intellectual disabilities (Ahlgrim-Delzell et al., 2009; Browder et al., 2012; Knight et al., 2013;
Hudson et al., 2014). Students can also learn science through the use of scripted lessons and
systematic instruction (Browder et al., 2012; Knight et al., 2013; Jimenez et al., 2014).
Science Instruction for Students Learning English
Students learning English are the fastest growing subgroup of students in the United
States (DHHS, 2016). Unfortunately, this group of students experience poor outcomes in the area
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of science achievement (Lee & Buxton, 2013). Without language supports in place, they are
easily overwhelmed by the linguistic demands of science content (Bravo & Cervetti, 2014). On
the 2009 National Assessment of Educational Progress (NAEP), only 2% of 8th grade students
learning English were at or above proficiency in science, well below the 32% of their Englishspeaking peers who met or exceeded proficiency (NCES, 2010).
English language development standards mandate that these learners be able to use
English to achieve academically in all core content areas (Lee & Buxton, 2013). These standards,
coupled with the push towards inquiry-based science instruction, require educators to develop an
increased understanding of language integration and science instruction to meet the needs of
these students (Weinburgh, Silva, Horak Smith, Groulx, & Nettles, 2014). Research indicates
that integrating science and literacy instruction with inquiry-based science approaches and
explicit instruction in key vocabulary has a significant impact on the science achievement of
students learning English (Lara-Alecio, Tong, Irby, Guerrero, Huerta, & Fan, 2012).
Lee, Deaktor, Enders, and Lambert (2008) conducted a 3-year study focused on the
implementation of a professional development intervention designed to increase the science
achievement of culturally and linguistically diverse students. They examined overall gains in
science achievement as well as the achievement gaps inherent in certain demographic subgroups,
including students learning English, students from diverse ethnic groups, students who lived in
poverty, and students with disabilities. They also compared student performance on public
release items from the National Assessment of Educational Progress (NAEP) (Grigg, 2006) and
the Third International Mathematics and Science Study (TIMSS) (International Association for
the Evaluation of Educational Achievement [IEA], 2003) to that of students nationwide. Their
framework centered on the principles of instructional congruence, linking student cultural and
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linguistic experiences to academic disciplines, and the teacher-explicit to student-exploratory
continuum in which teachers gradually relinquish control and reduce assistance while allowing
students to take ownership of their learning experiences.
The study was conducted in third, fourth, and fifth grade classrooms at six elementary
schools. The students had varying linguistic, ethnic, and socioeconomic backgrounds. In all,
there were 22 third grade teachers, 22 fourth grade teachers, and 12 fifth grade teachers who
participated in the study, along with their students during the three years of the study. In the first
year of implementation, a total of 647 third-graders and 626 fourth-graders participated. In year
two, there were 547 third-graders, 688 fourth-graders, and 385 fifth-graders. In the third and final
year, 431 fifth-graders participated in the study. There were three components to the
intervention: (a) science, (b) English language and literacy, and (c) student culture and home
language.
The teachers received guides for each instructional unit that were correlated with state
standards in math, science, and language arts. These included instructional components (e.g.,
transparencies, glossaries, lists of materials for hands-on activities). Additionally, the guides
included directions on teaching using the principles of instructional congruence and the teacherexplicit to student-exploratory continuum. They also contained guidance on varying language
loads to match students’ levels of language proficiency. The students received science booklets
that emphasized big ideas and key concepts, provided science background information, and
highlighted potential learning difficulties and common misconceptions. The student English
language literacy booklets contained a variety of strategies to promote reading and written
expression in the context of inquiry-based science as well as explicit strategies to increase
English proficiency (e.g., front loading key vocabulary, relating narrative and expository texts to
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students’ everyday experiences). The student materials considered and incorporated the home
languages and cultures of the students into science instruction, providing key terms in Spanish
and Haitian Creole. The teachers attended four full-day workshops each year during the study.
The workshops focused on training the teachers to: (a) conduct inquiry-based science lessons, (b)
incorporate English language literacy in science instruction, (c) emphasize the role of student
home languages and cultures in science discourse, and (d) share feedback on content,
instructional design, and student progress.
The study used a pre-post experimental design to measure students’ science achievement
on project-developed unit tests, based on test items on the NAEP (Grigg, 2006) and the TIMSS
(IEA, 2005). Pretests and posttests were administered under typical testing procedures and were
scored using rubrics developed by NAEP (Grigg, 2006) and TIMSS (IEA, 2005). Changes in
scores from pre- to posttest were measured using dependent t-tests and Cohen’s d effect
magnitudes. In order to break down achievement by demographic groups, one group was used as
the comparison group for each variable (e.g., white students were the comparison for the
ethnicity variable). Overall the results indicated that the students in all three grades made
significant gains in science, with large effect magnitudes in all areas at the end of each year.
While students in special education, living in poverty, and from culturally and linguistically
diverse backgrounds all showed achievement gaps in the first year and significantly lower scores
on all posttest measures, there was no significant difference in their growth rates in years two
and three when compared to the reference group. Additionally, participants at the end of the year
performed higher than students in the national sample of NAEP (Grigg, 2006) and TIMSS (IEA,
2005) scores. Overall, the 3rd grade students experienced the greatest gains on all achievement
measures including the NAEP (Grigg, 2006) and TIMSS (IEA, 2005). In addition, the
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intervention was effective in promoting equity and significant academic growth for students from
diverse cultural and linguistic backgrounds.
Lee et al. (2008) concluded that the teacher professional development intervention was
effective in producing consistent increases in achievement across measures, grade levels,
demographic groups, and years of implementation. They believed that the gains in achievement
remained consistent despite high levels of student mobility and teacher attrition, indicating the
importance of high quality professional development in promoting positive outcomes for
students and closing achievement gaps for diverse demographic subgroups. They recommended
that further studies be conducted on using teacher professional development for teaching a range
of specific subject areas to culturally and linguistically diverse students. They also suggested
research on the impact of the fidelity of teacher implementation of interventions on academic
achievement as well as on the roles of high-stakes assessment and curricular design on
achievement outcomes.
August, Branum-Martin, Cardenas-Hagan, and Francis (2009) studied an intervention
focused on effective science instruction for students learning English. The intervention, called
Quality English and Science Teaching (QuEST, 2009), was developed to increase the academic
language and science proficiency of both emergent and proficient English speakers in middle
school. The study included 562 students learning English and 328 English speakers in ten 6th
grade classrooms at five middle schools. The ten teachers in the study were assigned randomly to
four class sections, two in each condition (e.g., existing science curriculum, enhanced science
curriculum). The intervention supplemented the Prentice Hall textbooks and district-developed
labs that were part of the existing school science curricula. The additional materials added were
based on the Five E model (Bybee, Taylor, Gardner, Van Scotter, Powell, Westbrook, & Landes,
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2006) of science instruction. Additional professional development in the implementation of the
intervention was provided to the teachers.
The Five E model (Bybee et al., 2006) was created to teach inquiry science to English
speaking students. This model uses activities that allow students to engage, explore, explain,
extend, and evaluate science concepts. Additionally, the intervention included direct vocabulary
instruction using cognates and definitions provided in English and Spanish. The teachers were
provided with professional development prior to and during the intervention to ensure that they
could implement the curriculum with fidelity. The additions to the regular curriculum included
the use of scaffolding techniques (e.g., illustrations, graphic organizers, previewing lessons). The
teachers were encouraged to engage in instructional conversations in which the students were
allowed to respond in their native language to express their conceptual understanding. At the end
of each week of instruction, the students in the intervention classes completed concept maps to
synthesize the information learned.
Prior to beginning each instructional unit, the students were pretested on science
vocabulary, reading comprehension, and conceptual knowledge using both standardized and
researcher-developed science assessments. They also were posttested on each unit of instruction
with the same measures. To aid in data analysis, the pretest and posttest scores from both
assessments were summed to create aggregate pre- and post-measures of vocabulary and science
knowledge. A measure of instructional fidelity and quality was developed to document the
implementation of the intervention as well as the instruction in control classrooms. The data on
posttest scores for vocabulary and science knowledge were analyzed using an analysis of
covariance (ANCOVA) that used the pretest score as the covariate and included effects for
section, teacher, and group. When scores were averaged across all the teachers and sections, the
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students in the intervention group had a statistically significant difference in gains from pretest to
posttest in vocabulary and science content knowledge when compared to their peers in the
control group. Additionally, both students learning English and proficient English speakers
benefitted from the intervention, with emergent English speakers showing the greatest
improvement. Finally, while fidelity of implementation was weak overall, teacher fidelity did
improve over the course of the intervention.
August et al. (2009) concluded that the intervention was successful in increasing student
science vocabulary and science knowledge. This validated that the combination of language
development, scaffolding, and quality science instruction was an effective instructional
intervention for teaching science to students learning English. August et al. (2009) attributed
much of this success to the additional professional development that was provided to
participating teachers. They also found that teacher use of strategies such as teaching students to
transfer cognates from their first to second language, explicitly teaching critical vocabulary, and
strategic use of students’ first language to clarify concepts were critical in helping these students
learn science vocabulary and concepts. They recommended that future studies be conducted on a
larger scale to better investigate and understand the factors contributing to variability in teacher
efficacy, especially in regard to their interactions with different demographic subgroups.
Clark, Touchman, Martinez-Garza, Ramirez-Marin, and Skjerping Drews (2012)
conducted a study to determine the impact of an online inquiry environment with Spanish audio
and text-based supports on the science understanding of students learning English. They
compared two online environments. In the first, all instruction was provided in English. The
second allowed the students to switch the audio and text back and forth between English and
Spanish.
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The study was conducted in an urban middle school with a high population of students
learning English. The 50 Spanish-speaking students who completed the study attended three
classes, all taught by the same teacher. The students had varying levels of English proficiency,
ranging from emergent English to proficient bilingual. They were assigned randomly to one of
the experimental conditions. Of the 24 students assigned to the intervention group, 16 were
considered emergent English speakers and 8 were considered proficient bilingual. Of the 26
students assigned to the control group, 20 were considered emergent English speakers and 6
were considered proficient bilingual. An English pretest measured their prior knowledge of the
science content. Dependent variables were an English essay, English posttest, English delayed
posttest, and Spanish delayed posttest. The English essay was the culminating activity of the
study and required students to apply their knowledge to demonstrate a deep understanding of the
science content. The essays were scored using a nine-category rubric that measured the depth of
their response in nine critical areas. The English posttest was identical to the pretest and was
administered one day after the end of the intervention to assess understanding of the science
content in English. An English delayed posttest identical to the immediate posttest was given
nine weeks after the intervention ended, with a Spanish delayed posttest given the following day.
Students in both groups were given one week to complete a web-based project on wolf
population management. The relevant components of the online package were scientific text
passages and audio supports. Using laptop and desktop computers with audio headsets, the
students worked for a full week to complete the tasks within the wolf module, culminating in an
essay project in which they wrote a letter to the Governor proposing their plan for managing the
wolf population. For the control students, all text, pop-up windows, and audio supports were
provided exclusively in English. For the intervention participants, the lesson allowed them to
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switch the language of text, pop-ups, and audio support between English and Spanish. They also
could combine the supports so that the text could be in one language and the audio support in the
other. The content and performance tasks in both conditions were identical, the only difference
being the availability of the Spanish-language supports.
An independent t-test was conducted on the pretest scores between groups, and showed
no significant difference between the treatment group and control group in prior knowledge of
wolf ecology. Also, the students overall showed no significant differences between conditions on
their English posttest scores. When the gain scores from pretest to posttest were compared, the
students in the bilingual support group made marginally significant gains on their posttest when
compared to students in the English-only group. When the data were broken down into emergent
versus proficient bilingual students, the proficient bilinguals showed minimal differences
between the English and Spanish conditions, while the emergent English speakers showed
significantly higher gains in the Spanish intervention when compared to the emergent English
speakers in the English condition. For the emergent English speakers overall, the SpanishEnglish supports were significantly more effective in increasing the understanding of science
concepts than was the English-only condition. In the essay measure, while all students performed
similarly in regard to content knowledge, the students in the English-Spanish condition used
twice as many explanations than did their peers in the English-only group. The intervention
group was more likely to use personal examples in their writing, meaning that they were able to
make more personal connections and learn the content at a deeper level. While there were no
significant differences for the proficient bilingual students between groups, the emergent
speakers in the Spanish-English condition showed significantly higher gain scores on the delayed
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English posttest and even higher gain scores on the Spanish delayed posttest than their peers in
the English-only condition.
Clark et al. (2012) concluded that the emergent English speakers benefitted greatly from
having native language supports available to them. The students learned and retained a deep
scientific understanding of the wolf content that they were able to express in English when
provided with both Spanish and English supports during instruction. They suggested that future
research include extending the study to proficient bilingual students, assessing potential
variations on the format of the embedded language supports to refine their efficacy, and
incorporating different languages into the software so that the results can be generalized to
students learning English who speak a language other than Spanish. Clark et al. (2012)
recommended that longitudinal research be conducted in this area.
Lara-Alecio, Tong, Irby, Guerrero, Huerta, and Fan (2012) conducted the Middle School
Science for English Language Learners (MSSELL) project in an effort to measure the effects of
a literacy-integrated science intervention on the science and literacy achievement of 5th grade
students learning English. They specifically wanted to learn the impact of this intervention on the
standardized science, reading, and decoding scores of the participants. The MSSELL project was
derived from a larger longitudinal field study of four intermediate schools in a large urban school
district with a large population of students learning English. The study used a quasi-experimental
design in which the schools and teachers were assigned randomly to conditions. The total
number of participants were 166 students in the intervention group and 80 students in the
comparison group. The two groups were equivalent in non-verbal ability, reading
comprehension, and vocabulary knowledge based on assessments conducted prior to the start of
the study.
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The intervention consisted of ongoing professional development for the teachers and a
package of instructional activities. The professional development was composed of biweekly
workshops for teachers and monthly trainings for paraprofessionals. During the workshops, the
teachers and paraprofessionals were taught science concepts, student learning, reflective
teaching, and ESL strategies that were embedded in the lessons. The lesson plans provided to the
teachers were scripted and included national and state science standards, English language
proficiency standards, and minimal clarifications in Spanish.
The second element of the intervention was an 85-minute daily science lesson beginning
with a ten-minute warmup on Daily Oral and Written Science Language (DOWLS). This was
followed by a science lesson using the Five E model (BSCS, 2006) of instruction, in which
students engage, explore, explain, evaluate, and elaborate on scientific concepts. Embedded
within the Five E (Bybee et al., 2006) lessons were the additional components of the Content
Area Reading in Science for English Literacy and Language Acquisition (CRISELLA) and
Written and Academic oral language Vocabulary development in English in Science (WAVES).
The CRISELLA segment focused on the explicit teaching of vocabulary prior to reading,
including student-friendly definitions, visual supports, and pronunciations. Following vocabulary
instruction, the students engaged in partner reading with scripted comprehension questions, class
discussions to clarify misconceptions, and journaling to create a student glossary of vocabulary
words. The WAVES component used science journals in which the students recorded predictions
and observations, created diagrams, recorded vocabulary, and created written artifacts.
The intervention contained embedded ESL strategies including pair-share, quick write,
timed thinking, and choral response. Instead of answering questions with “I don’t know,” the
students were required to request think time, clues, conferencing with peers, or paraphrasing of

67

the question asked. Additionally, there were enrichment components in the intervention classes
such as technology enhancements including EduSmart software (Sunburst Digital), family
involvement activities, and Saturday workshops with scientists. Materials were created for the
students to use at home with their parents and families to assist in understanding and navigating
science concepts.
The control group received a daily 80-90 minute science lesson with one Five E (Bybee
et al., 2006) lesson each week. Comparison lessons followed the same science standards as those
used in the experimental group, but standards were taught in a different order. Instruction
included the use of glossaries and word walls, independent reading of textbooks, handouts,
worksheets, and a minimal amount of journaling. There was inconsistent use of ESL strategies
and the only training the teachers received was the state-required 30 hours of yearly professional
development in their content area. While the same technology was present for both groups, the
control group did not have access to the EduSmart software (Sunburst Digital) package.
The dependent variables included district benchmark tests, state standardized assessments
in reading and science, and a national standardized reading fluency measure. The district
benchmark tests in reading and science were criterion-referenced measures aligned to the state
standards. There were a total of five science benchmark tests and four reading tests administered
periodically throughout the school year. The state standardized tests in reading and science were
administered once in the spring. Data from the benchmark and state tests were obtained from the
school district database. The oral reading fluency measure was administered by the teachers at
the beginning and end of the school year. A chi-square test of independence was used to compare
the test scores on the benchmark and state assessments and effect size was measured using
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Cramer’s V. The reading fluency data were analyzed using an ANCOVA, with the pretest scores
as the covariate and the posttest scores as the dependent variable.
Of the five benchmark science tests administered, the students in the experimental group
significantly outperformed those in the control group on three of the tests. The students in the
experimental group also had a significantly higher rate of passing on three of the four reading
benchmark tests. While there were no statistically significant differences between the
performance of the two groups on the state science test, the experimental group showed
significantly higher passing scores on the state reading test. The results of the ANCOVA
indicated that the students in the experimental group made significantly higher gains on the
reading fluency measure than did their peers in the control group.
Lara-Alecio et al. (2012) concluded that integrating literacy instruction with inquirybased science produced better gains in both science and reading achievement. They also found
evidence to support the direct and explicit teaching of science vocabulary as a means of
increasing science comprehension. Lara-Alecio et al. (2012) recommended further research into
the need for targeted professional development for teachers of students learning English in the
areas of vocabulary instruction, leveled questioning, and second language acquisition theory.
Bravo and Cervetti (2014) conducted a study to measure the effect of an integrated
science-literacy curriculum on the science achievement of students learning English. Ten fourth
and fifth grade teachers were assigned randomly to either the experimental or control groups. At
least 25% of the students in each class were students learning English. A total of 115 students
learning English participated in the study, with 60 assigned to the experimental group and 55 to
the control group. In addition to the comparison between the two groups, the scores of the
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students learning English were compared to the scores of the native English speaking students to
determine the extent to which their performance differed between groups.
The intervention consisted of an instructional unit integrating science and literacy
through a balance of inquiry, reading, investigation, discussion, and writing. The unit was on
space science and lasted for 40 sessions. It included reading, writing, discourse, and vocabulary
in addition to the science content. While there was a guide for teachers to follow, they were
urged to supplement the instruction to meet the specific needs of their respective students. The
unit contained a teacher guide, notebooks, science books, and the materials needed for the
investigations. The teacher guide was provided to help teachers in implementing the intervention,
as no professional development was included in the study.
There were culturally and linguistically responsive features included in the unit, along
with techniques for scaffolding language. A total of 1-3 accommodations for students learning
English were included in each hour of instruction to fully involve the students in science
activities while supporting their literacy and language development. Ten key science inquiry
terms and 18 science vocabulary words were targeted during the intervention. While teachers in
the control group taught the identical space science standards, they did so using the curricula
adopted by their school districts. The dependent variables were pretest and posttest assessments
of reading comprehension, science vocabulary, and science understanding. While the
assessments were related to the content of the unit, none directly replicated any of the content.
Classroom observations were conducted using a taxonomy of teaching combined with a series of
interviews to measure teacher implementation of the unit as well as efficacy of teaching science
to learners for whom English was not their native language.
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Neither the experimental nor the control group made significant gains in reading
comprehension. However, the participants in the experimental group significantly outperformed
those in the control group on both vocabulary and science understanding. The experimental
group began with a lower overall mean for understanding (8.20) and vocabulary (10.40) than did
their peers in the control group (10.02 and 12.15 respectively). However, they finished higher on
both measures with mean scores of 13.27 (understanding) and 15.53 (vocabulary) than did the
students in the control group (12.36 and 14.78 respectively). While the students learning English
in both groups scored significantly lower than the English speaking students on the science
understanding pretest, the students learning English in the control group remained lower while
those in the experimental group showed no difference when compared to their English-speaking
peers on the science understanding posttest. Observations of the teachers indicated that the
environment in the experimental classrooms was much more conducive to language development
than in the control classrooms, although the observation data showed no significant differences
in the type and number of second language accommodations used across conditions.
Bravo and Cervetti (2014) concluded that the integrated science-literacy intervention was
effective in improving the science vocabulary and conceptual understanding of students learning
English. They suggested that future research focus on the use of an integrated model of
instruction on the development of additional language domains, such as writing in science for
students learning English.
Overall, there are a number of interventions that are effective in promoting science
achievement for students learning English. One intervention that consistently produces academic
and linguistic growth for diverse students is high quality professional development for educators
and paraprofessionals (Lee et al., 2007; August et al., 2009; Lara-Alecio et al., 2012).

71

Additionally, language supports can be provided effectively in online inquiry environments to
support student language and science acquisition (Clark et al., 2012). Finally, it is imperative to
provide a balanced literacy approach to teaching science. Integrating science and literacy
instruction has shown to be one of the most effective methods of increasing academic and
linguistic growth for students learning English (Lara-Alecio et al., 2012; Bravo & Cervetti,
2014).
Native Language Supports for Students Learning English
The topic of language of instruction for students learning English has been debated for
quite some time (Thomas & Collier, 2003). Ironically, much of the discussion has focused on
ideological issues rather than actual evidence (Slavin & Cheung, 2003). While supporters of the
English-only movement view bilingual instruction as an excuse for students learning English to
avoid learning English (Wong-Fillmore, 1991), proponents of bilingual instruction cite a
growing need for native language support to help develop English proficiency in non-native
speakers (Freeman & Freeman, 2007; Mercuri, 2015). Studies show that when students with
limited English proficiency are allowed to use their native language to make sense of academic
concepts, it increases their development of both content knowledge and English proficiency
(Mercuri, 2015). Additionally, providing bilingual supports to deliver academic content increases
the spectrum of learners who can access the curriculum (Clark, Touchman, Martinez-Garza,
Ramirez-Marin, & Skjerping Drews, 2012).
Students learning English need instruction in their native language in order to retain their
first language while learning to speak English (Restrepo & Towle-Harmon, 2008). While second
language learning is accomplished in many countries without the loss of primary language, this
is not always the case in countries like the United States, in which linguistic diversity is not
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highly valued (Palmer, Martinez, Mateus, & Henderson, 2014). Lily Wong-Fillmore (1991)
referred to this phenomenon as subtractive bilingualism, a situation in which immigrant children
who learned English in school did not become bilingual, but instead lost the ability to speak their
native language. Children who are exposed to monolingual instruction in English before they
have developed a full command of their native language often are at risk for becoming nonproficient in both languages (Wong-Fillmore, 1991). Students who have not developed literacy
in their native language often have a more difficult time becoming literate in a second language,
while students who are exposed to bilingual print in school tend to develop literacy skills that can
transfer from one language to another (Restrepo & Towle-Harmon, 2008).
Traditional bilingual education has generally held to the philosophy of keeping both
languages separate, because it was believed that allowing both languages to be used together
could create a type of cross-contamination that would limit the child’s ability to internalize and
acquire a new linguistic system (Creese & Blackledge, 2010; Garcia & Sylvan, 2011). The
assumption was that bilingual children/youth were actually two monolinguals coexisting within
the same body. Thus, the use of the native language to translate was considered a regression in
the course of learning the second language (Creese & Blackledge, 2010).
Current research on second language pedagogy has shown that the use of native language
is an effective tool for promoting comprehension and academic learning (Clark et al., 2012).
Multilingual speakers naturally and spontaneously use all of their languages as an integrated
system. Therefore, it is critical that teachers of linguistically diverse learners find effective ways
to incorporate both languages into their daily instruction (Corcoll Lopez and Gonzalez-Davies,
2016). Translanguaging refers to the way in which bilingual and multilingual students use all of
their languages to negotiate meaning in their daily lives (Garcia & Sylvan, 2011; Pacheco &
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Miller, 2015). In using translanguaging pedagogy, teachers engage in discourse and instruction
by planning for the calculated use of both languages during lessons (Palmer, Martinez, Mateus,
& Henderson, 2014). This allows students learning English to make strategic use of all of their
linguistic resources across a variety of contexts by using both languages in their classroom
routine (Pacheco & Miller, 2015).
In conjunction with members of the National Association for Bilingual Education, Wong
Fillmore (1991) conducted a survey of language-minority families whose children had attended
preschool programs in which instruction was provided partially or entirely in English. The
purpose of the national survey was to determine the extent to which language patterns were
affected by child participation in preschool programs. An interview was created and translated
into many languages. Volunteers were trained on how to conduct the family interviews. In order
to participate in the study, the families had to speak a native language other than English and
have at least one child who had attended a preschool program in the United States.
The interview consisted of 43 forced-choice response questions and two open-ended
response questions. Questions were asked concerning the language spoken by the adults in the
home, the type of preschool program attended by the children, the language used by adults and
children to communicate, changes in the patterns of language use, and the proficiency of parents
and children in both languages. The parents also were asked about their concerns regarding their
child’s loss and/or retention of the home language. A total of 1,001 responses were received and
processed for the preliminary analysis. Of the 1,001 families included in the study, 690 had
children who had attended either a bilingual or English-only preschool program (main sample),
while 311 had children who had attended a native-language preschool program (comparison).
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Descriptive statistics were calculated for different survey values, with results expressed
as percentages. Though no causal relationship could be established, the analysis of the data
indicated that 69% of the families in the comparison group reported an increase in their child’s
use of the home language, while only 16% of the families in the main sample saw their child’s
native language use increase. Conversely, over 50% of the families in the main sample saw their
child use less native language as his/her use of English increased, as compared to 10.8% of
families who witnessed the same phenomenon in the comparison group. Roughly 20% of
children in the comparison sample were reported as speaking their home language inadequately,
poorly, or not at all, compared to almost 30% of the children in the main sample. Finally, almost
94% of parents in the comparison group used their native language when speaking to family
members, while only 78% of parents in the main sample did.
Wong Fillmore (1991) concluded that home language erosion was a significant problem
for preschool children across both family groups, and the consequences of this loss had lasting
effects on the cognitive, emotional, social, and educational development of the children. She
noted that this phenomenon is not common to all countries, but rather to those that place a higher
value on learning that country’s primary language (e.g., United States, Canada). She explained
how the emphasis on language assimilation is particularly damaging to preschool students, as
they have yet to develop enough command of their native language to retain it while they learn
English. She suggested that further research be conducted on the educational outcomes for
students who fail to acquire a second language after they have lost their first.
Slavin and Cheung (2005) conducted a best-evidence synthesis on effective reading
instruction for students learning English. Their synthesis consisted of a systematic review of the
research, in-depth discussion of individual studies that met the criteria for inclusion, and a
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quantification of outcomes as effect sizes. The area of focus was research comparing bilingual
and English immersion programs, conducted with students learning English using specific,
replicable models. The criteria for inclusion consisted of: (a) comparisons of students receiving
bilingual instruction to those receiving English immersion, (b) random assignment or matching
of groups to ensure equivalence, (c) study participants were students learning English in Englishspeaking countries, (d) dependent variables were quantitative measures of English reading, and
(e) study participants received at least one school year of intervention. In all, 17 studies met the
criteria for inclusion.
After analyzing the included studies, the largest group was comprised of studies focused
on beginning reading for Spanish-speaking children, with a total of 13 studies included in the
synthesis. Categories that emerged from these studies included paired bilingual programs in
which students were taught to read in English and Spanish at different times of the day and
programs in which the students were first taught to read in Spanish for one year before
transitioning to a paired bilingual model. The second group of studies included were heritage
language studies, with a total of two studies that focused on using the students’ heritage language
to show cultural respect and help struggling readers make progress. Two additional studies on
reading instruction for secondary students also met criteria for inclusion. Effect sizes were
calculated by subtracting the control group mean from the experimental group mean and dividing
by a pooled standard deviation. The median effect size for bilingual beginning reading was
+0.45, with 13 of the studies in favor of bilingual instruction and 4 studies that found no
significant differences. The median effect size for one of the heritage language studies was
+0.26, while the other found no significant difference. The median effect size for the secondary
reading studies were +0.72 and +0.23 respectively. The results indicated that 12 of the 17 total
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studies showed favorable results in favor of bilingual instruction, five showed no difference
between conditions, and no studies favored English immersion.
Slavin and Cheung (2005) concluded that in the studies with the highest degree of
methodological rigor, bilingual approaches were shown to be more effective than English
immersion programs, although the paucity of available research made it impossible to determine
this with absolute certainty. They found evidence to suggest that students learning English
learned to read best when taught in both English and their native language. The evidence also
showed that by learning to read in both languages, the children were able to transfer decoding
and comprehension strategies from one language to the other. However, they cautioned that the
use of a quality instructional method was of equal or more importance than the language of
instruction. Recommendations for further research included a need for high quality,
methodologically rigorous longitudinal research on language of instruction using random
assignment as well as investigations into the conditions under which native language instruction
is most effective in teaching reading to students learning English.
Corcoll (2013) studied the use of a bilingual learning strategy known as Pedagogically
Based Code-switching (PBCS), which is based on the framework of translanguaging to develop
communication skills. This strategy encourages students to use two languages in the classroom to
increase their understanding of content and social context through the use of code-switching.
Code-switching refers to the use of both languages within the same utterance, with both
languages playing distinctly different roles. In PBCS, the teacher designs a code-switching
pattern that allows students to use several languages simultaneously and fosters their ability to
consciously register the characteristics of the languages they are using, including differences,
similarities, and connections between languages.
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The study involved 100 elementary school students, 25 of whom were exposed to the
strategy during their English lessons while the others served as control groups. The children
spoke Spanish and Catalan and all were in their third year of ESL instruction. The purpose of the
study was to determine the effect of PBCS on English learning and motivation of the students.
Activities were created to allow students to develop the ability to use all three languages (e.g.,
Spanish, Catalan, English) in combination to help them make meaning of language and negotiate
social contexts. Pretest and posttest data were collected on measures of language, activity
surveys, motivation surveys, and recorded group interviews. Language acquisition was
calculated through group mean totals to determine the difference between pretest and posttest as
well as an independent t-test to determine the difference between experimental and control
groups. Surveys and observations were analyzed using qualitative methods. The data indicated
that, while students in the experimental group showed improvements in their motivation and
language awareness, there were no significant differences between the experimental and control
groups in regard to improvements in language learning.
Corcoll (2013) concluded that while PBCS did not affect student English vocabulary
acquisition or oral comprehension, it did produce positive outcomes in motivation, self-esteem,
and overall classroom environment. She also noted that students in the experimental group
developed a feel for the correctness of their linguistic structures in all languages. Additionally,
students indicated that they learned from the activities and enjoyed participating in them. She
suggested further research be conducted into the impact of student use of their native languages
on their English language acquisition.
Gonzalez-Davies (2014) conducted a study to bridge the research gap regarding the use
of translation as a pedagogical strategy. She examined the untapped potential for the use of
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strategic translation as applied to learning contexts. To that end, she implemented Translation for
Other Learning Contexts (TOLC), a translanguaging strategy that promotes the use of two
languages in the classroom to increase language and content learning through the use of
translation. Translation involves the repetition of the same message in two different languages,
with careful attention paid to keeping the initial message intact as it is repeated in the second
language. In TOLC, students learn to integrate the mental processes of analyzing, evaluating, and
creating with the actions of understanding, deciding, and justifying in order to develop a
conscious understanding of the translation strategies they apply. This differs from previous
translational strategies in that it draws on the constructs of plurilingual development and
socioconstructivist theory to address the use of translation to build linguistic and academic
competence.
This mixed-methods study was part of a larger longitudinal study on TOLC that involved
a total of 200 elementary, secondary, and college students. This portion of the study focused on
45 undergraduate, Spanish-speaking college students enrolled in a college course to teach
English to speakers of other languages (ESOL). Seventeen of the students were explicitly taught
to use TOLC, while 28 were allowed to use English only. Using a quasi-experimental, grounded
theory design, Gonzalez-Davies (2014) studied whether translation strategies could be used to
improve intercultural and linguistic competence in foreign language learning. Data were gathered
concerning how and when the students used translation and if they believed that the translation
strategies were helpful in improving their foreign language learning.
Data were collected on language use, linguistic backgrounds, and attitudes towards using
native language through the use of questionnaires, self-reports, written essays, and observations.
The data were then coded and analyzed using independent and paired t-tests to compare within-
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and between-groups responses. The data showed that TOLC contributed to the improvement of
all aspects of learning a foreign language as well as helping the learners develop cultural
competence. Additionally, the results indicated that instead of being overused, the students
turned to translation as a last resort after applying a variety of language learning strategies. For
example, they used communication strategies like paraphrasing to help develop their translations.
The overall results suggested that structured translation may benefit students at all levels of
language proficiency.
Gonzalez-Davies (2014) concluded that explicitly teaching students to use TOLC
increased their awareness of its potential uses as a social and educational tool. She also found
that the use of translation fostered increases in active participation and strengthened teamwork as
well as created respect for the individual cultural and linguistic backgrounds of the students. She
suggested further research be conducted on the correlations between perceptions, positions, and
learning styles incorporating the use of translation as a learning strategy.
Mercuri (2015) studied the planning and implementation of the preview-view-review
(PVR) pedagogical structure as a tool for teaching and learning in the bilingual classroom. This
qualitative study focused on teacher demonstration of understanding, planning, and
implementing PVR as a tool for language and content development. Preview-view-review is a
pedagogical structure that uses a student’s native language to build academic content knowledge.
In the first step of PVR (preview), the native language is used to introduce key concepts and
vocabulary. In the second step (view), scaffolded instruction of the academic content is provided
in the second language. In the third step (review), the native language is used to clarify concepts,
ask questions, and summarize what was taught.
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Mercuri (2015) drew from constructivist and translanguaging theory to inform her
research. The participants were 10 graduates of a bilingual Master’s degree program who were
currently working or had previously worked in a dual language program. They were selected
because they were available, bilingual to some degree, and had studied and implemented the
PVR strategy in their classroom. The teachers participated in an in-depth telephone interview.
Data from the interviews were sorted into thematic groups and a constant comparative method
was used to construct broad categories for coding. The two broad categories that emerged were
planning for PVR and implementing PVR.
The data revealed that the teachers saw a dual purpose in planning for PVR. They were to
create a bridge for understanding and to build on previously taught concepts without repeating
information. The teachers indicated that they understood the need to avoid the concurrent
translation that occurs when the same activity is repeated across languages. All were able to plan
for the use of PVR across grade levels and content areas with students at all levels of English
proficiency. They indicated that purposeful planning allowed them to select the appropriate
materials and practices to facilitate student language development and activate background
knowledge. However, two main challenges were encountered by the teachers in planning for
PVR. They were a lack of planning time and a lack of Spanish resources aligned with content
areas. The teachers agreed that the overall benefit of using PVR in their daily instruction was
well worth the time and effort.
The data also showed that the teachers found implementing PVR was important to
student learning and language development. They reported that PVR aided in vocabulary
acquisition across content areas, allowed for the use of cognates in cross-linguistic transfer, and
provided scaffolding strategies in each part of the PVR structure. All noted that student use of
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their first language increased their engagement with learning tasks and fostered active
participation in the content area lessons. They believed that both English speakers and Spanish
speakers benefitted from the use of the PVR structure because they retained more information
from the lessons.
Mercuri (2015) concluded that all of the teachers in the study demonstrated proficiency in
understanding, planning for, and implementing PVR in the classroom. She also found that
teachers had a deep understanding of the implications of implementing PVR in regard to student
learning and motivation. She recommended that districts provide teachers with time to plan for
PVR and that teachers be given flexibility in their schedule, because a PVR lesson cannot be
taught within the same time frame as a monolingual English lesson. Recommendations for future
research included reconceptualizing PVR as a technique for creating transglossic spaces as well
as encouraging teachers to conduct action research to support the development of dynamic
bilingualism in the classroom.
In summary, native language is an effective instructional tool for increasing content area
learning and acquisition of English in students learning English. The use of native language in
early childhood education is critical to promoting communication between students learning
English and their non-English speaking families (Wong Fillmore, 1991). Native language
instruction can be used to enhance reading instruction (Slavin & Cheung, 2005) and content-area
lessons (Mercuri, 2015) for students learning English. Additionally, strategies incorporating code
switching (Corcoll, 2013) and translation (Gonzalez-Davies, 2014) are effective in building these
students’ self-esteem, motivation, and participation in classroom activities.
Research on Instruction for Students with
Intellectual Disabilities who are Learning English
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There continues to be an increase in the number of linguistically diverse students
attending school in the United States, including those receiving special education services
(Echevarria, 1995; Hart, 2009). Teaching students with significant disabilities who are learning
English poses a unique set of challenges (Spooner, Rivera, Browder, Baker, & Salas, 2009). For
many professionals, cultural and linguistic diversity tends to be overlooked as the disability
becomes the main area of focus (Harry, Grenot-Scheyer, Smith-Lewis, Park, Xin & Schwartz,
1995). Furthermore, students with severe disabilities, accustomed to interacting with their
families in only their native language, often experience a high degree of confusion when entering
schools in which instruction is given only in English (Duran, 1992; Mueller, Singer & Carranza,
2006). Current research indicates that discounting the native language of students with
disabilities who are learning English causes significant social, academic, cultural, and linguistic
problems for both the students and their families (Kummerer, 2010).
A great deal of research has been conducted to find effective methods to develop
functional, literacy, and communication skills in children with severe disabilities. However, little
has focused on these methods as they apply to students with severe disabilities who are learning
English, despite the fact that this population faces even greater challenges than their Englishspeaking peers (Duran, 1985; Mueller, Singer & Carranza, 2006). Most of the research in this
area is centered on literacy or vocational skills (Duran & Heiry, 1986; Rohena, Jitendra, &
Browder, 2002; Spooner, Rivera, Browder, Baker, & Salas, 2009; Rivera, Wood, & Spooner,
2012; Rivera, Spooner, & Hicks, 2013; Reed, 2013). To date, none have focused on science
instruction.
Duran and Heiry (1986) compared the use of Spanish, English, and Spanish/English
verbal cueing for teaching vocational tasks to students with moderate and severe disabilities who
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were learning English. The participants were 38 Mexican-American individuals from two major
school districts and an adult transition program, who ranged in age from 14 to 25 years old and
who had moderate to severe intellectual disabilities or autism. All came from Spanish-dominant
homes and most were non-proficient in English.
The individuals were assigned randomly to one of three conditions: (a) cueing in Spanish
only, (b) cueing in English only, or (c) cueing in Spanish followed immediately by cueing in
English. The intervention was the use of native language, alone or with English, to provide
verbal cues when teaching vocational tasks. There were no physical prompts, gestures, or models
used during the training.
The participants were pretested in Spanish on their ability to perform 16 collating and
filing tasks, with each task constituting a single trial. Following the pretest condition, they
received verbal cueing on 14 tasks (e.g., 7 filing, 7 collating) over ten trials, for a total of 140
opportunities to respond. Individual differences in their ability to respond to Spanish cues were
controlled by using their pretest scores as a covariate before measuring the effects of the
Spanish-language intervention conditions. Analysis of the data indicated that the participants in
the Spanish-only group had the highest average number of tasks performed correctly (82.62),
followed by those in the Spanish/English group (56.07). Participants in the English-only group
had the lowest number of correct responses, with a mean score of 42.18.
Duran and Heiry (1986) concluded that students with moderate/severe disabilities who
were learning English performed better when instructed in their native language compared to
English only or a combination of English and native language. They further concluded that
verbal cueing is more effective when conducted over multiple trials. They recommended that
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future research should include native language verbal cueing in combination with models and
prompts.
Rohena, Jitendra, and Browder (2002) compared the effects of constant time delay used
with English and Spanish instruction to teach sight words to Latino students with intellectual
disabilities. The goal was to evaluate and compare the effectiveness and efficiency of English
and Spanish constant time delay instruction on the acquisition and generalization of English sight
words from classroom to community settings.
Four middle school students enrolled in a self-contained special education life skills class
participated in the study. They spoke Spanish, were between the ages of 12 and 15, and were
identified as having moderate intellectual disabilities. Although the students and their families
were fluent speakers of Spanish, they had been taught in English-only environments for at least
four years before the study began. Prior to beginning the study, the students were trained in the
prerequisite skills of independently responding to a prompt and waiting for the specified delay
interval. The study was conducted in a special education classroom with a bilingual
paraprofessional, but none of the participants received assistance from the paraprofessional
during the study.
After creating a screening list of 30 words from local department stores in which the
students and their families shopped, a total of 15 words were selected for instruction based on the
students’ inability to read them. The words were assigned randomly to three sets corresponding
to the Spanish, English, and no-treatment groups. Additionally, incidental information was
included for each word taught (e.g., “butter, eggs, and cheese are found in the dairy section”).
While the English and Spanish conditions differed in the language of instruction, feedback, and
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incidental information, the teacher’s verbal model and student’s imitation of the target word were
always given in English regardless of the intervention the student was receiving.
Using a multiple probe across participants with a parallel treatments design, the relative
effectiveness of two instructional procedures on sight word reading was compared. The study
began with a probe in which the students were assessed on all three sets of sight words, followed
by the introduction of the intervention to one participant at a time in a predetermined order. The
students were exposed to three sessions per day, one for each condition, with the next participant
being introduced once data for the preceding student showed an accelerating trend. Each
instructional session began with a daily probe followed by three instructional trials using a 4second constant time delay and the designated language of instruction. Sessions in the noinstruction condition consisted of a series of trials with no instruction on the sight words. During
sessions in all conditions, the students were required to stay seated, look at the word, maintain
eye contact with the instructor, and speak only when instructed to respond. Once all students had
completed the comparison phase, the generalization phase was conducted in local grocery and
discount stores. The students were assessed on their transfer of sight words and incidental
information.
Performance data were collected on the percentage of correctly read English sight words
in each of the three conditions. In addition, efficiency data were collected on the number of
sessions, minutes of instruction, and percentage of errors to criterion in the English and Spanish
time delay conditions. Finally, generalization data were collected on the percentage of correct
English sight words and incidental information assessed in community settings. All data were
graphed and visually analyzed for trends.
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The results of the study indicated that time delay was effective for teaching sight words
to students with intellectual disabilities who were learning English. However, there was little
indication that the language of instruction had any effect on the students’ ability to learn and
generalize the sight words and incidental information.
Rohena, Jitendra, and Browder (2002) concluded that although the current study showed
no significant difference between the two instructional conditions, previous research supported
the use of native language instruction to promote English literacy among culturally diverse
learners. They recommended further research be conducted on the impact of language of
instruction on the learning of students with intellectual disabilities learning English. In addition,
they called for an investigation of assessment practices for this population, as additional
information regarding the participants in the study revealed that their disabilities might have
been made to appear more significant due to the use of linguistically biased assessments.
In an effort to ascertain current practices in language of instruction/assessment, Mueller,
Singer, and Carranza (2006) conducted a national survey of special educators who were teaching
students with severe disabilities who were learning English. The goal was to identify special
educator beliefs and practices in the assessment and instruction of students with significant
disabilities learning English, including their level of preparedness and access to resources.
Additional research questions focused on parent involvement in decisions concerning language
of instruction as well as the factors influencing parent and teacher satisfaction.
The survey was developed in three stages. The first stage involved a comprehensive
review of the existing literature on effective instructional practices for students learning English
with and without disabilities. In the second stage, 15 special education teachers were interviewed
for a pilot study. Based on the major themes that emerged from the open-ended interviews, a set
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of 18 multiple choice, dichotomous, and Likert-type survey questions were developed and
reviewed by an expert in bilingual special education. The completed survey was mailed to 750
special educators. Out of these 375 were returned, with 337 of them completed fully and
correctly. Descriptive data (e.g., frequencies, means, percentages, standard deviations) were
entered into a statistical program for analysis.
The survey respondents consisted of special education teachers, related service providers,
and inclusion specialists. Twenty percent of the respondents had a Bachelor’s degree with or
without additional credits, while the remaining 80% had a Master’s degree or higher. Only 36%
had been teaching for longer than ten years, while 44% had been teaching less than five years. A
total of 63% had no training in teaching students learning English and only 34% could speak a
second language well enough to carry on a limited conversation. While 82-88% of the
respondents used English as the primary means of teaching expressive and receptive language to
their students learning English, 55% assessed students in their primary language. Less than half
of the special educators had access to materials in languages other than English and only 27%
had access to augmentative and alternative communication (AAC) devices that were
programmed in languages other than English. Fewer than 40% of administrators supported
bilingual instruction or encouraged their IEP teams to make decisions regarding language of
instruction during meetings.
Mueller et al. (2006) concluded that in the absence of proper training and appropriate
materials, educators must largely improvise when teaching students with significant disabilities
who were learning English. Their findings indicated an absence of research on effective
instructional methods for this population coupled with a lack of native language AAC devices for
students who need augmentative and alternative modes of communication. Additionally, the
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absence of classroom materials written in the primary languages of the students made it virtually
impossible for monolingual English-speaking teachers to provide any native language
instructional support to their students. Mueller at al. (2006) recommended that future research
identify effective practices to improve communication for this population as well as examine the
importance of the roles of administrators and bilingual paraprofessionals in working with these
students and their families.
Spooner, Rivera, Browder, Baker, and Salas (2009) studied the use of cultural contextual
story-based lessons to teach emergent literacy skills to a Spanish-speaking student with moderate
intellectual disabilities. They used shared reading of a story-based lesson that employed taskanalytic instruction to allow the student to participate in read-alouds of adapted age-appropriate
texts. In addition, culturally relevant literature was read to the student by a Latina
paraprofessional to increase the student’s ability to make connections to the story. The
participant was a 6-year-old girl with a moderate intellectual disability who had emigrated from
Mexico one year earlier. She attended a self-contained class for students with autism and her
primary language was Spanish. She was classified as a non-reader by her classroom teacher. The
paraprofessional was from Venezuela and was bilingual in English and Spanish.
The paraprofessional selected three stories that were culturally relevant to the student,
one in Spanish, one bilingual, and one in English with a few Spanish vocabulary words included.
The books were adapted by enlarging the print and laminating the pages. A repeated story line
related to the theme of each book was printed at the bottom of each page. In addition, a binder
was created for the paraprofessional that contained vocabulary and comprehension questions to
use as a part of the intervention, all written in English. The paraprofessional translated all of the
questions and answer choices into Spanish first and then presented them in English.
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Baseline was established by measuring the student’s performance of skills during
instruction in English with a non-culturally relevant book. Using a single-subject multiple probe
across skill set design, the tasks in the story-based lessons were presented in a forward-chained
sequence with a system of least-to-most prompts. The student was not allowed to move to the
next set of tasks until she had mastered the previous task. In addition, she was required to use
skills from each previous set of tasks in the following lesson, even while she was simultaneously
acquiring new skills. The skills she was required to perform included orienting and opening the
book, pointing to the title and author, making predictions, pointing to vocabulary words,
repeating the story line, and answering comprehension questions. Data were graphed and
visually analyzed for trends and mean scores were compared from baseline to intervention across
all skill sets.
The results of the study indicated that the cultural relevance of the literature and the
primary language support both had a significant impact on the student’s acquisition of early
literacy skills. While the student failed to make gains during the English-only phase, she
developed book awareness, listening comprehension, and vocabulary skills when the literature
was culturally contextual and supported with native language instruction. In addition, she was
able to retain her skills and apply them when instruction returned to the English-only condition.
Spooner et al. (2009) concluded that systematic prompting combined with native-language
instruction and culturally relevant literature was effective in teaching emergent literacy skills to
students with intellectual disabilities learning English. Their recommendations for future
research included the exploration of methods to teach math, science, and literacy to students with
intellectual disabilities learning English, the development and evaluation of evidence-based
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practices for this population, and further investigation of culturally contextual instructional
formats for use in inclusive settings.
Rivera, Wood, and Spooner (2012) conducted a study that compared the effects of
English and Spanish vocabulary instruction for students with intellectual disabilities who were
learning English. Their rationale for using oral vocabulary in the form of pictures was that it
would both benefit pre-reading success and increase functional language development. A modellead-test approach (I do, we do, you do) with instructional procedures including technology and
systematic explicit instruction was used. The goal was to determine the linguistic approach that
would effectively increase the oral English vocabulary of the participants and promote
generalization. The opinions of the teachers regarding the effectiveness and appropriateness of
the intervention also were collected.
The three students in the study were students with moderate intellectual disabilities
learning English who were taught in self-contained classrooms. Each student was interviewed
informally in English and Spanish. All three students had comparable skills in both languages.
The participants were 8-10 years old and came from homes in which the primary language
spoken was Spanish. A single subject alternating treatments design that allowed for fast
alternation between treatments by using random assignment of conditions across participants was
used in the study. This allowed for observation of the differential effects between the two
treatment conditions of English vocabulary instruction and Spanish vocabulary instruction.
Probes were administered after all students had been exposed three times to each treatment
condition.
The students were taught 50 picture nouns in each condition for a total of 100 picture
words. The first dependent variable was the number of picture words identified correctly by the
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participant in each condition. The intervention used a model-lead-test approach with technology
and systematic explicit instruction in either English or Spanish. Following the intervention cycle,
the words that were correctly identified were used to create a generalization measure in which
different pictures were used to represent each word. The second dependent variable was the
number of generalization words that were identified correctly by the participant in each
condition.
The pretest consisted of a pool of 200 picture nouns derived from different sources. The
final vocabulary lists used in the study were comprised of pictures that the participants were not
able to identify in either English or Spanish. The pictures were presented one by one on power
point slides and the children were taught the name of each picture in Spanish. Once they were
able to identify all pictures in Spanish, they were taught the English name for each picture using
the model-lead-test approach. The only difference between the two conditions was the language
used for instruction (English vs. Spanish).
Probes were conducted after three instructional sessions had been completed. The probes
included all 100 vocabulary words from both conditions. After being shown a slide of each
picture, the children had 4 seconds to provide the correct response independently. Responses
were scored as incorrect if the student answered in Spanish or if he/she failed to provide an
answer. At the end of the intervention cycle, the participants were given a generalization measure
using alternate pictures of words that they correctly identified during the course of the
intervention. Finally, the teachers were surveyed to determine their perceptions of the
practicality, effectiveness, and social validity of the intervention.
The data were graphed and visually analyzed to determine changes in slope and level
between conditions. The results showed significant differences in acquisition of English
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vocabulary for two of the three participants in favor of the Spanish intervention. The third
student showed a similar rate and level of vocabulary acquisition in both conditions. However,
all three participants showed a higher rate of generalization of vocabulary learned in the Spanish
condition as compared to the English condition. The teachers believed that the students
benefitted from the Spanish-language intervention. They felt that the intervention was practical
and easy to implement and that it positively impacted their students.
Rivera et al. (2012) concluded that while all students made gains as a result of
instruction, the results clearly demonstrated the benefits of Spanish-language instruction for two
of the three participants. They noted that their results led to questions about the validity of
English IQ tests for students with intellectual disabilities learning English. One of their
recommendations for future research was to measure whether students can use and generalize
vocabulary words within multiple settings. They also suggested replicating the study with
participants of similar ages and grade levels to more accurately determine how language
proficiency affects second language acquisition for students with ID who are learning English.
They recommend that classroom teachers provide supplemental vocabulary instruction and
incorporate the use of these students’ primary language into the daily classroom instructional
practices.
Rivera, Spooner, Wood, and Hicks (2013) compared the effects of English and Spanish
multimedia shared stories on the acquisition of English oral vocabulary. The goal was to
ascertain the impact of Spanish and English instruction on the speed of vocabulary acquisition as
well as the comparative effects on generalization and maintenance over time. Finally, they
wanted to explore the views of educators on the use of both multimedia shared stories and native
language instruction to support English vocabulary acquisition. The participants were two 9-
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year-old third graders with moderate intellectual disabilities who were bilingual in English and
Spanish. Both students attended the same self-contained special education class. All of their
daily instruction was provided in English.
Themed English and Spanish multimedia books based on a list of previously untaught
vocabulary words were created. The books, probes, and tests were created using Microsoft
PowerPoint and materials for both conditions were identical except for the language in which
instruction was presented. Video recording for procedural fidelity was collected using a screen
casting application that allowed for the simultaneous recording of both the multimedia
presentation and the responses of the students.
The independent variables were multimedia shared story interventions delivered in
English or Spanish and the treatment conditions were randomized for each participant and
counterbalanced across the intervention. The main dependent variable was the total number of
English vocabulary words correctly identified from each conditions. Secondary dependent
variables included the number of words maintained and successfully generalized as a result of
the interventions. A single subject alternating treatments with initial baseline design was used to
measure the differential effects between the English and Spanish interventions. Five baseline
data points were collected for each condition, probe data were collected daily throughout the
intervention period followed by a posttest for generalization, and maintenance data were
collected once weekly for five weeks following the generalization measure.
After gathering baseline data, the multimedia shared story intervention was implemented.
For each story, all of the vocabulary words and pictures were presented in a preteaching phase.
During preteaching, the vocabulary word was read and the students repeated the word. The
students were asked to predict what they thought the story would be about. The story was read to
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the students, target vocabulary words and pictures were embedded in the corresponding stories,
and a chime sounded when a target word appeared in text. The chime was followed by an
instructional slide containing the target word and picture. Two, 0-second time delay rounds were
used to teach the word. This continued throughout the initial reading phase of the intervention.
Following the initial reading, the vocabulary words and pictures were presented, one at a
time, in two, 4-second time delay rounds. If the student was unable to identify the word correctly
within 4 seconds, a verbal model was presented with two, 0-second rounds for error correction
before moving to the next word. This procedure was repeated for two rounds of instruction.
Following this process, the story was read to the student with an additional 4-second time delay
round presented as a cloze assessment. The target words were deleted from the story and the
students were given 4 seconds to provide the word that correctly filled the void. If the student
could not say the missing word within 4 seconds, a prompt was given to look at the picture
vocabulary in the story and name the picture. This was followed by error correction procedures if
an incorrect or no answer was given. At the end of the lesson, the students engaged in discussion
about the story to determine if their predictions were correct.
The Spanish condition followed the same procedures as the English, except the stories
were in Spanish and instruction and prompting were provided in Spanish. Only the vocabulary
words were presented in English, because the intervention was designed to increase English
vocabulary. The probes were conducted daily with vocabulary words presented in random order
and the participants were given 4 seconds to provide an unprompted correct response.
Maintenance measures followed the same format as the probe sessions. Social validity was
assessed through a questionnaire that measured the teacher and paraprofessional perceptions of
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student growth in oral English vocabulary over the course of the intervention. Data were graphed
and visually analyzed for an increase in slope as a result of the intervention.
Results indicated that both participants showed an increase in their English vocabulary,
but the data differed between participants and conditions. One of the participants showed a mean
difference of 5.8 more words correct for the English intervention. The second student showed a
mean difference of 9.9 words in favor of the Spanish condition, with an average of 35% growth
across interventions on generalization measures. The first student averaged 5% growth on
generalization and achieved a mean score of 2.3 on maintenance measures as opposed to the
second student’s mean of 10.7 during maintenance. On the social validity measure, both the
teacher and paraprofessional felt that it was important for their students to learn English
vocabulary and they agreed that given the resources they could easily implement multimedia
shared stories in the classroom.
Rivera et al. (2013) concluded that their results did not show any conclusive evidence to
support the superiority of one language over another. Therefore, decisions about using a
student’s primary language during instruction should be based on the needs of the individual
student. They noted that maintenance outcomes may have improved if the students were taught
to a mastery criterion during the intervention. Their recommendations for future research include
expanding the intervention to encompass a more geographically and ethnically diverse
population as well as separating the components of the intervention package to measure their
effectiveness separately. They also suggested that practitioners combine systematic instruction,
technology, and language interventions to effectively teach students with ID who are learning
English.
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Reed (2013) compared the effects of explicit phonics and sight word instruction on the
letter-sound identification and word reading skills of middle school students with mild ID who
were learning English. The explicit phonics instruction consisted of a combination of decoding
and encoding, and the sight word instruction used a picture stimulus fading technique. The
participants were four Spanish-speaking students with mild intellectual disabilities. All could
participate in and understand conversations. They attended a special education program for
students with mild to moderate disabilities on a comprehensive middle school campus. Prior to
the study, their reading instruction involved listening to and responding to stories being read
aloud, with no direct instruction in either phonics or sight words.
A randomized single-subject research design in which the students were assigned
randomly to the phonics or the sight word intervention was used. The participants were
monitored daily for three days while they received their typical classroom reading instruction to
establish a baseline. Data were collected once every other week during the 8-week intervention
period to determine their progress. The independent variables in the study were sight word
instruction and phonics instruction. The dependent variable was decoding skill as measured by
word reading ability and knowledge of letter-sounds. The assessment used for the baseline and
intervention conditions was the Basic Skills Phonics Test III (BPST-III). None of the words on
the assessment were taught directly during either intervention. The students in the phonics
condition received the intervention during their advisory period on alternating days with the
participants in the sight word condition. All students received social skills training on the days
that they did not work in their reading groups. Each child participated in a total of 20
intervention sessions over a 2-month period.
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In the explicit phonics condition, the students were taught to use letter cards to create
words, verify the word they created by segmenting sounds, match sounds to letters, and sequence
and blend the sounds. The words created were added to a word wall for decoding practice and
writing instruction. For writing instruction, the students used conventional spelling skills to copy
words and sentences from the board. The goal was to reinforce their knowledge of the words
they created during phonics instruction.
In the sight word condition, the students were presented with pairs of cards, one
containing a high-frequency word and the other containing the corresponding picture. After
introducing all of the words and pictures, the teacher presented one word/picture pair at a time
and asked the child to name the word from memory. While no letter-sound correspondences
were taught, the participants were encouraged to use prior knowledge when they had difficulty
identifying a word at first sight. As their word reading improved, the pictures were gradually
faded until only the word card was presented.
Student progress was measured by graphing the data and calculating the slope of each
trend line. All of the participants showed a significant increase in their word reading and lettersound knowledge, regardless of the type of intervention received. The increase from baseline
through intervention ranged from double the slope to six times the slope, but there was no
indication that one method outperformed another. The results did indicate that both interventions
produced greater improvements in reading than did the previous classroom reading instruction
alone. Neither group progressed to the level of reading multisyllabic words.
Reed (2013) concluded that the results of the study were significant in that the
participants were 8th-grade students with intellectual disability who had never shown the ability
to name all of their letter sounds prior to beginning the study. The fact that they made significant
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improvements in decoding skills after being exposed to only 60 minutes of instruction each week
for an 8-week period was notable. She suggested that research using a larger sample from
different regions may represent a wider range of reading abilities while providing the statistical
power necessary to effectively compare treatments. Reed (2013) also recommended that future
research focus on longitudinal growth over time, which would allow for the use of a standardized
pre- and posttest.
Although few studies have been conducted including students with intellectual
disabilities who are learning English, there is a growing body of research focused on developing
instructional and linguistic strategies to meet their dual needs. Literacy instruction can be
accomplished through cultural-contextual shared stories (Spooner et al., 2009), multimedia
shared stories (Rivera et al., 2013), decoding and sight word instruction (Rohena et al., 2002;
Reed, 2013), and vocabulary instruction (Rivera et al., 2012). Vocational tasks can be taught
through the use of verbal cueing in English and the native language (Duran & Heiry, 1986). Most
importantly, the native language of students can be used to increase academic and functional
learning for students with intellectual disabilities who are learning English (Duran & Heiry,
1986; Rohena et al., 2002; Mueller et al., 2006; Spooner et al., 2009; Rivera et al., 2012; Reed,
2013; Rivera et al., 2013).
Summary
When students with severe disabilities who are learning English enter public schools in
the United States, they experience instruction given primarily in English. Thus, they frequently
experience a high degree of confusion because they are accustomed to interacting with their
families only in their native language (Duran, 1992; Mueller, Singer & Carranza, 2006). This
linguistic difference often leads to cognitive dissonance for these students as they struggle to
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navigate between their social and academic worlds (Corcoll, 2013). While a wide range of
instructional practices have been shown to be effective for students learning English and students
with disabilities, very little research has been done on the effectiveness of interventions for
students with severe disabilities who are learning English (Rivera, Wood, & Spooner, 2012).
Moreover, even less research has combined effective practices to teach these students (Rivera,
Spooner, Wood, & Hicks, 2013).
In order to meet the complex educational needs of this growing population, researchers
must be willing to bridge the gaps in the literature and combine evidence-based practices in order
to develop innovative ways of teaching students with severe disabilities learning English (Rivera,
Wood, & Spooner, 2012). Effective practices such as time delay and systematic instruction
(Browder et al., 2012) can be combined with strategic use of native language (Mercuri, 2015) to
teach grade-appropriate academic content to students with severe disabilities who are learning
English. As researchers and educators, new and creative methods must be developed to honor the
cultural and linguistic identity of diverse learners with severe disabilities.
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CHAPTER THREE
METHODOLOGY
Overview
Academic knowledge is critical for all students who want to attend college or pursue a
career after graduation. However, academic instruction is not always accessible for adolescents
with intellectual disabilities (ID) (Timberlake, 2014). Academic instruction provides these youth
with greater access to competitive employment as well as increased opportunities to graduate
high school and attend a university similar to their peers without disabilities. While academic
content may be difficult for these students to comprehend, it is even less accessible to students
with intellectual disabilities who are also learning English. Students with disabilities learning
English typically experience post-school failure at a higher rate than their English speaking
counterparts (Hart, 2009).
Although significant advancements have been made regarding curricula and instructional
practices for both students with ID and students who are learning English, there is relatively little
research concerning effective instructional methods for students with ID who are learning
English (Rivera, Spooner, Wood, & Hicks, 2013; Rohena-Diaz & Browder, 1996; Verhoeven &
Vermeer, 2006). In the absence of evidence-based practices for students with ID learning
English, educators must meet their needs by adapting existing strategies for students learning
English or students with intellectual disabilities. One bilingual strategy that has an evidence base
and may be applied to various curricula is the preview-view-review strategy (Lessow-Hurley,
2013). Preview-view-review (PVR) is an instructional strategy in which the teacher introduces a
lesson in the student’s native language, teaches the lesson in English, and conducts a closing
activity in the student’s native language (Freeman & Freeman, 2007). The PVR method provides
access to instruction by first allowing students learning English to become familiar with the
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vocabulary and content of the lesson in their native language (L1) prior to instruction and later
allowing them to use L1 to demonstrate their understanding of what they have learned (Mercuri,
2015). Preview-view-review is a strategy that can be implemented with any type of content or
instructional methodology, making it easy to apply when working with students with disabilities
(Echavarria & Graves, 2011).
This study was designed to measure the effect of instruction delivered in both English
and Spanish using the preview-view-review method on the science vocabulary and content
knowledge acquired by students with moderate to severe intellectual disabilities who are learning
English. The outcomes of this intervention were compared to outcomes of instruction delivered
in English only. The study used a single subject parallel treatments design (PTD) with multiple
probes across participants and skill sets (Gast & Wolery, 1988).
Research Questions
Data were collected to answer the following research questions:
Research Question 1: Does the use of the preview-view-review strategy increase the
number of science vocabulary words identified by students with intellectual disabilities
who are learning English when compared to instruction in English alone?
Research Question 2: Does the use of the preview-view-review strategy increase the
number of science vocabulary pictures identified by students with intellectual disabilities
who are learning English when compared to instruction in English alone?
Research Question 3: Does the use of the preview-view-review strategy increase the
number of correct word-to-picture matches identified by students with intellectual
disabilities who are learning English when compared to instruction in English alone?
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Research Question 4: Does the use of the preview-view-review strategy increase the
science content knowledge exhibited by students with intellectual disabilities who are
learning English when compared to instruction in English alone?
Research Question 5: Does the use of the preview-view-review strategy increase the
level of participation for students with intellectual disabilities who are learning English
when compared to instruction in English alone?
Participants
The students who participated in this study were between the ages of 11-14 years old.
They attended a middle school in a large, urban school district in the southwestern United States.
Participation in the study was based on the receipt of signed letters of assent (see Appendix A for
letter in English and Appendix B for letter in Spanish) from the students and signed informed
consent letters from their parents (see Appendix C for letter in English and Appendix D for letter
in Spanish). Student demographics are found in Table 1.
Students
The participants were selected based on information provided by school administration
and staff members. They were three middle school students with moderate to severe intellectual
disabilities and limited English proficiency. To be eligible for participation in the study, the
students had to meet the following criteria: (a) qualify for special education services under the
Nevada Administrative Code as a student with moderate or severe intellectual disability (NAC
388.055, 2000), (b) have a current Individualized Education Plan (IEP), (c) have a current
educational placement in a self-contained program for students with intellectual disabilities, (d)
be a native Spanish-speaker, and (e) have achieved a score at or below the initiating, exploring,
or engaging levels of English proficiency as measured by the WIDA Alternate Access for ELLs
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assessment (WIDA, 2012). Students who met these criteria were excluded from the study if they
were: (a) considered to be non-verbal or non-responsive, (b) considered to be legally blind or
deaf, (c) unable to point to a visual stimulus, or (d) could identify all of the vocabulary words
and science concepts on the baseline probes.
Only students whose parents signed the informed consent were included in the study.
Parents were asked to sign a letter of informed consent that explained the purpose of the study,
along with an explanation of the teaching sequence in which their child would participate (see
Appendix A). The parent consent forms were translated into Spanish so that parents could better
understand what was being asked of them (see Appendix B). Additionally, each student signed a
letter of assent agreeing to participate in the study (see Appendix C). The student assent letter
was also translated into Spanish (see Appendix D).

Table 1
Participant Demographic Information
________________________________________________________________________
Student
1
2
3
________________________________________________________________________
Gender

Male

Female

Male

Age

14

14

12

IQ

52

54

46

English Proficiency Level
Disability

P1-Entering

P1-Entering

ID

ID

P2-Emerging
ID

________________________________________________________________________

104

Special Education Interventionist
One special education interventionist participated in the study. The interventionist was a
graduate assistant at a major university in the Southwestern United States. Prior to moving to the
United States, she had 4 years of teaching experience in Mexico City, Mexico. At the time of the
study, she was completing her Masters’ Degree in special education and preparing to enter the
university’s Ph.D. program in special education. She was responsible for implementing the
lessons and delivering the instructional probes. In order to take part in the study, the
interventionist had to sign a letter of assent (see Appendix E) and complete training in the
protection of human subjects. Demographic information for the interventionist is found in Table
2.

Table 2
Interventionist Demographic Information
________________________________________________________________________
Interventionist
________________________________________________________________________
Gender

Female

Level of Education

Master’s Degree

Place of Birth

Mexico City, Mexico

Years of Teaching Experience

4

________________________________________________________________________
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Special Education Teacher
One special education teacher participated in the study as the cooperating classroom
teacher. While the teacher did not implement any of the lessons or conduct probes, she provided
demographic information and access to the students, assisted with getting consent forms signed,
and made arrangements for the interventionist to deliver the lessons in her classroom. The
cooperating teacher was asked to sign a letter of access allowing the study to take place in her
classroom (see Appendix F).
Teacher Fidelity Interrater Reliability Observer
Probes and lessons were videotaped daily and reviewed to ensure interventionist fidelity
to instruction. Treatment fidelity checklists were developed to allow for the measurement of
fidelity in the implementation of the Teaching to Standards: Science (Courtade, Jimenez, Trela,
& Browder, 2008) curriculum and the preview-view-review intervention (see Appendix G and
Appendix H). The teacher fidelity observer reviewed 25% the videos of the interventionist
conducting the probes and daily instruction and completed the corresponding checklists (see
Appendix G and Appendix H). The number of steps on the checklist that were completed
accurately (scored “yes” by the observer) determined the fidelity of the treatment. Feedback was
provided to the interventionist whenever instructional fidelity fell below 100%.
The interventionist fidelity observer attended a one-hour training session at the university
where she was taught the format of instruction and assessment. She also practiced filling out the
science lesson treatment fidelity checklist (see Appendix G) and the preview-view-review
treatment fidelity checklist (see Appendix H). Treatment fidelity was determined by using the
formula [instructional components implemented correctly/(instructional components
implemented correctly + instructional components implemented incorrectly) x 100 = percent of
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treatment fidelity]. Fidelity observer reliability was calculated using the formula
[agreements/(agreements + disagreements) x 100 = percent of fidelity observer reliability].
Student Performance Interrater Reliability Observer
The interrater observer was responsible for collecting data on student responses for
reliability checks. Reliability checks for daily probes was conducted using the vocabulary
progress monitoring form (see Appendix I) and the concept knowledge progress monitoring form
(see Appendix J). Reliability checks also were conducted on students’ participation using the
participation progress monitoring form (see Appendix K). The interrater observer reviewed 25%
of the videotaped sessions to score the accuracy of the student’s response and whether or not
he/she followed the steps in the task analysis. The observer attended a one-hour training at the
university where she had the opportunity to become familiar with the materials, study
procedures, and data collection sheets will occur. Interrater observer agreement was set at 100%
based on the following formula: [(agreements)/(agreements + disagreements) x 100 = percent of
agreement].
Setting
The study was conducted in a self-contained classroom for students with moderate to
severe intellectual disabilities in an urban middle school, located in a large school district in the
southwestern United States. The school provided services to general and special education
students in grades 6 through 8. At the time of the study, the school district operated over 350
schools with an enrollment of approximately 318,000 students. Over 37,000 of these students
were receiving services under IDEA, and almost 59,000 were learning English (Nevada Report
Card, 2015). In addition, the district was highly diverse; it provided instruction to students who
spoke 147 different languages and attended schools in rural, urban, and suburban areas (CCSD,
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2014). See Appendix L for a letter from a district-level administrator agreeing to allow access to
the school district.
School
This study took place at an urban middle school that was located in one of the central
service areas within the school district. The school was selected based on the availability of selfcontained programs for students with intellectual disabilities, in conjunction with a high
percentage of Spanish-speaking students. See Appendix M for a letter from the principal
agreeing to provide access to the school.
Classroom
During the course of the study, assessment and intervention was conducted in a selfcontained middle school classroom for students with moderate to severe intellectual disabilities.
The educational programming provided in this specialized class was designed to incorporate
functional academics, life skills, vocational skills, and social skills to promote the students’
successful transition into the adult world. The class was taught by one special education teacher
who was with the majority of students for most of the school day. There was one
paraprofessional in the program and a total of 14 students with moderate to severe intellectual
disabilities. The teacher of the classroom in which the study was conducted agreed to allow
access to her classroom (see Appendix F).
Instrumentation
For the purpose of this study, probe assessments were created for use during baseline,
intervention, and maintenance (see Appendices N, O, P, & Q). The curriculum that was used to
create the assessments and for instruction during the study was Teaching to Standards: Science
(TtSS) (Courtade, Jimenez, Trela, & Browder, 2008), which is a standards-based curriculum
designed to teach National Science Education Standards to secondary students with moderate to
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severe disabilities (Courtade et al., 2008). Attainment Publishing gave permission for their
curriculum and materials to be reproduced for use in the study (see Appendix R).
Baseline and Maintenance Probes
The baseline and maintenance probes were developed using the vocabulary and
conceptual questions that were taught in the lessons. Each lesson contained five vocabulary
words and pictures that were used repeatedly throughout the unit of study. Additionally, there
were five unique comprehension questions related to the ScienceWork story that was paired with
the respective lesson. A series of five probes were conducted across all skill sets at the beginning
of the study to establish a baseline for each student. The vocabulary assessment materials
consisted of a series of single-sided cards provided by the publisher, with one vocabulary word
printed on a card (see Appendix N), and a series of identical single-sided cards with a picture
representing a vocabulary word (see Appendix O). The student was asked to identify a
vocabulary word, then asked to identify a picture, and finally asked to match the vocabulary
word to the corresponding picture. The student’s responses were recorded on the vocabulary
progress monitoring form (see Appendix I).
The science content questions consisted of the five assessment questions used at the end
of the ScienceWork story that was paired with each lesson. The question and answer choices
were printed from the curriculum materials CD-ROM, with the questions printed onto a
worksheet (see Appendix P), and the possible answers presented in an array under the question
(see Appendix Q). The student was presented with one question at a time, along with two or
three possible answers. The interventionist read a question aloud and asked the student to choose
the best answer from the array of choices. The student’s responses were recorded on the content
knowledge progress monitoring form (see Appendix J). The maintenance assessment was
conducted 2 weeks after the conclusion of instruction, and consisted of the same instruments,
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procedures, and data collection sheets that were used during baseline and intervention probes
(see Appendices I, J, N, O, P, & Q).
Vocabulary Acquisition and Content Knowledge Probes
Daily probes of vocabulary acquisition were conducted using the flash cards and pictures
that were used during pretest. Data were collected using the vocabulary progress monitoring
form (see Appendix I). A student was first asked to identify a vocabulary word, then asked to
identify a picture, and finally asked to match the vocabulary word to the corresponding picture
(see Appendices N & O). The student’s responses were later recorded on the vocabulary progress
monitoring form as either independent correct (+) or error (-). Probes of content knowledge were
conducted daily using the questions and answer selections from the TtSS ScienceWork (Courtade
et al., 2008) student book (see Appendices P & Q). The student was presented with one question
at a time, along with two or three possible answers. The interventionist read each question aloud
and asked the student to choose the best answer from the array of answer choices. The student’s
responses were recorded on the content knowledge progress monitoring form as either
independent correct (+) or error (-) (see Appendix J).
Participation Performance Monitoring
In addition to vocabulary and content knowledge, students were also assessed on their
participation in lessons and discussions. A task analysis was developed to measure the students’
ability to engage in activities and group discussions (see Appendix S). There were 12 different
skills that each student had to demonstrate during the lessons. These skills were broken down
into three smaller sets of skills, with progress being measured during every lesson. Progress was
measured using the participation skills progress monitoring form (see Appendix K), and
individual participation skills were scored as completed (+) or missed (-).
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Data Collection Sheets and Fidelity Checklists
Throughout the study, data were collected on every student’s participation in lessons and
his/her mastery of vocabulary words and science content. In order to measure mastery of
scientific vocabulary, students were assessed on their ability to identify a vocabulary word,
identify a picture, and match the vocabulary word to the corresponding picture. Data were
collected using the vocabulary progress monitoring form (see Appendix I). The student’s
responses were recorded on the vocabulary progress monitoring form as either independent
correct (+) or error (-).
Students’ content knowledge was measured through the questions and answer selections
from the TtSS ScienceWork (Courtade et al., 2008) student book. Each student was presented
with one question at a time, along with two or three possible answers. The interventionist read
each question aloud and asked the student to choose the best answer from the array of three
answer cards. Student response data were recorded on the content knowledge progress
monitoring form as either independent correct (+) or error (-) (see Appendix J).
Student participation in discussions and activities was measured using the participation
task analysis (see Appendix S), and data were recorded on the participation skills progress
monitoring form (see Appendix K). Each student’s individual participation skills were scored as
completed (+) or missed (-).
In addition to student participation and mastery of vocabulary and science content, data
were also collected on the interventionist’s fidelity in implementing the interventions. The
interventionist’s adherence to the scripting, prompting, and procedures outlined in the TtSS
(Courtade et al., 2008) curriculum during the English only condition were verified with the
science lesson treatment fidelity checklist (see Appendix E). The interventionist’s adherence to
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the TtSS (Courtade et al., 2008) procedures, prompting, and scripting, along with the correct
implementation of the preview-view-review strategy, were verified using the preview-viewreview treatment fidelity checklist (see Appendix F).
Materials
The published curriculum that was used in this study was a standards-based science
program developed for students with developmental disabilities, including ID and autism, called
Teaching to Standards: Science (TtSS) (Courtade et al., 2008). The curriculum was designed to
teach National Science Education Standards to secondary students with moderate to severe
disabilities. Additional materials included assessment probe instruments for baseline,
intervention, and maintenance, data collection sheets, fidelity checklists, and video recording
equipment.
Standards-Based Science Curriculum
Teaching to Standards: Science (TtSS) (Courtade et al., 2008) was comprised of an
implementation guide that contained the units of study, the procedures and scripts for individual
lessons, and progress monitoring forms for measuring student mastery of vocabulary and
concepts. The implementation guide contained a summary of the research concerning inquirybased science instruction, and the procedures for implementing the lessons and assessing student
learning. The text was divided into four units: Earth, biology, waters, and chemistry. Within each
unit, there were five task-analyzed, semi-scripted lessons. Lessons varied in length from 9-13
pages. Each lesson was broken down into 12 steps to guide learners through the inquiry process.
Following the units was a section containing all instructional materials pertinent to each lesson.
Teacher’s guide book. Each lesson in the teacher’s guide contained a semi-scripted 12step, task-analyzed, inquiry-based science lesson (see Appendix T). The first four steps provided
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an instructional script to guide students to activate prior knowledge through a KWHL chart based
on the concept of that particular lesson (see Appendix U). The next five steps provided a script
for guiding the learners through an experiment, including making predictions and comparing
results. The following step allowed the interventionist to explain the discovery that was made
and tie the vocabulary to the concept. The final two steps provided closure by bringing the
students back to the KWHL chart to summarize what they learned during the lesson (see
Appendix U).
Scripted lessons. The lessons in the TtSS (Courtade et al., 2008) were broken down into
four instructional segments: engage students, investigate and describe relationships, explain the
construct, and report findings. The lessons had a 12-step, semi-scripted task-analysis that
directed the interventionist to ask guiding questions that led students through an experiment and
inquiry-based science lesson (see Appendix T). The lesson was designed to be completed in 3040 minutes and repeated 2-3 times in the course of a week. Before beginning the lesson, the
interventionist gathered the necessary materials and taught students the science vocabulary
introduced in the lesson.
Engage, steps 1-4. The interventionist introduced a lesson by showing objects, pictures,
and other materials that were related to the content of the lesson (see Appendix T). She asked the
students to name each picture, object, or material and tell what they knew about it. Their answers
were transferred to the Know column of the KWHL chart used in the lesson (see Appendix U).
The interventionist then asked what the students want to know about the materials and entered
their responses in the Want to know column of the KWHL chart. Students were permitted to
answer orally and/or by pointing to the appropriate response in their Student Response Guide
(see Appendix V).
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Investigate and describe relationships, steps 5-9. During this portion of the lesson, the
interventionist asked the students to brainstorm different ways that they could investigate the
question posed in the “W” column of their KWHL chart (see Appendix U). This was followed
by a review of safety rules for science and the distribution of materials for the experimental
segment of the lesson. Before beginning the experiment, the learners made predictions of what
they thought would happen when their experiment was completed. As the interventionist guided
the students through the experiment, the students were asked to look for similarities and
differences and compare and contrast different components or phases of the experiment.
Construct explanation, step 10. During this step of the lesson, the interventionist guided
the students to answer questions about what scientific discovery was made. This was done by
reviewing the step-by-step procedures of the experiment (see Appendix T).
Report, steps 11-12. During this segment of the lesson, the interventionist reviewed what
the students had learned, connecting their answers to the predictions that were made on their
KWHL charts (see Appendices T & U). The students were encouraged to discuss their results,
especially concerning why they came up with certain results. The interventionist then guided the
students to fill in the information on the KWHL chart.
Student response guide. Each lesson in the unit had corresponding pages in the student
response guide that consisted of terms, phrases, and pictures corresponding to each step in the
task-analyzed lesson. The pictures and phrases in the book provided students with an opportunity
to participate in lessons regardless of their ability to verbalize answers or read text. The pages in
the student response guide allowed students to complete the KWHL chart, make predictions,
make comparisons, and report on what they learned during the lesson (see Appendix V).
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ScienceWork student book. The ScienceWork (Courtade et al., 2008) student book
contained a 1-2 page narrative that summarized each lesson, along with 3-5 assessment questions
for each lesson. The narratives and questions contained both words and pictures to facilitate
student comprehension (see Appendix W). The passages were scripted in English for the
comparison condition and in Spanish for the intervention condition (see Appendix X).
Manipulatives. The TtSS (Courtade et al., 2008) curriculum contained manipulatives
provided by the publisher, such as prepared microscope slides and fossils. Other manipulatives
were provided by the interventionist because they were consumable and had to be replenished
periodically (e.g., water, live plant leaves, hand soap). A Smithsonian NSI 150x/450x/900x
Microscope Kit was provided for the lesson on cells. The curriculum provides a comprehensive
list of all manipulatives included in the kit and the lessons in which they are used (see Appendix
Y).
Camera
A digital video camera and tabletop tripod was used for recording lessons and probes to
measure the interventionist’s fidelity of instruction. The video equipment that was used was the
Sony HDR-CX240/L HD Camcorder and the Joby GorillaPod Action Tripod. All video was
stored on SanDisk Pixtor 32GB MicroSDHC memory cards, uploaded to Google Drive, and
transferred to a Toshiba Satellite C55-C-191 laptop for review. All lessons, assessments, and
probe sessions were recorded and reviewed daily.
Training
The interventionist was trained prior to delivering instruction to ensure the fidelity of
implementation. The training included the setup and use of the video recording equipment, the
delivery of instruction, prompts, and feedback, and introduction to the curriculum materials, and
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the use of the preview-view-review strategy. Additionally, she had opportunities to practice
delivering the lessons in both English and Spanish.
Special Education Interventionist
Three 2-hour training sessions were conducted to instruct the interventionist in lesson
delivery and data collection. During these sessions, she was taught the treatment fidelity
checklist, the format of the scripted lessons and materials, and the video camera setup and
operation. A classroom kit of Teaching to Standards: Science (Courtade et al., 2008) was given
to the interventionist at this time, so that she could practice using the instructional materials. She
received a video camera, a tripod, and a set of TtSS (Courtade et al., 2008) curricular materials.
The interventionist was given time to examine the curricular elements and participate in a
modeled lesson using these materials. After viewing the model, she was given time to practice
delivering probes and implementing a lesson using the preview-view-review strategy. The
interventionist continued practicing lesson delivery until she demonstrated 100% accuracy on all
of the steps of the treatment fidelity checklist.
Student Performance Interrater Reliability Observer
The student performance reliability observer attended a 1-hour training in which she was
taught about the materials, study procedures, and data collection sheets. The criteria for
participation, correct vocabulary identification, and demonstration of conceptual knowledge
were explained and demonstrated to the interrater observer. After the demonstration, the observer
viewed and practiced scoring a representative sample of a recorded session in each condition
using the appropriate data collection forms (see Appendices I, J, & K). After scoring the
student’s performance of the skills being measured, there was a discussion during which the
observer asked questions regarding the correct performance of each skill and allowable prompts.
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Following this discussion, the observer viewed and scored another pair of sample videos and
completed the appropriate forms. The training concluded once the observer had reached a level
of 100% agreement with previously collected data from the same sessions.
Teacher Fidelity Interrater Reliability Observer
The teacher fidelity reliability observer attended a 1-hour training session at which she
learned the format of instruction and assessment. She practiced filling out the science lesson
treatment fidelity checklist (see Appendix G) and the preview-view-review treatment fidelity
checklist (see Appendix H). The teacher fidelity observer collected data on the interventionist’s
fidelity in implementing the interventions. The interventionist’s adherence to the scripting,
prompting, and procedures outlined in the TtSS (Courtade et al., 2008) curriculum during the
English only condition was verified with the science lesson treatment fidelity checklist (see
Appendix G). The interventionist’s adherence to the TtSS (Courtade et al., 2008) procedures,
prompting, and scripting, along with the correct implementation of the preview-view-review
strategy, was verified using the preview-view-review treatment fidelity checklist (see Appendix
H). These procedures were explained and demonstrated to the interventionist fidelity observer.
After the demonstration, the fidelity observer viewed and practiced scoring a
representative sample of a recorded session in each condition using the appropriate data
collection forms (see Appendices I & J). After scoring the interventionist’s delivery of probes
and scripted lessons, there was a discussion during which the observer asked questions regarding
the interventionist’s adherence to the instructional scripts. Following this discussion, the
observer viewed and scored another pair of sample videos and completed the appropriate forms.
The training concluded once the observer reached a level of 100% agreement with previously
collected data from the same sessions.
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Design and Procedures
The study consisted of a preparation phase, baseline, intervention, and maintenance. The
preparation phase included: (a) administrator approval, (b) classroom, student, and
interventionist selection, (c) interventionist and fidelity observer training, and (d) obtaining
letters of parent consent and student assent. During baseline, the students were pretested on
vocabulary and conceptual knowledge. The intervention phase consisted of the interventionist
delivering the science lessons in English and in English/Spanish using the preview-view-review
method. Maintenance was conducted 2 weeks after the students had finished the intervention
phase.
Phase One
During this phase, the selection of the participants occurred and university IRB approval
was obtained. Also during this phase, parent consent and student assent letters were signed, and
the interventionist and fidelity observers were trained.
Participant selection. The participants were selected based on specific criteria: (a)
qualified for special education services as a student with moderate or severe intellectual
disability, (b) had a current Individualized Education Plan (IEP), (c) had a current educational
placement in a self-contained program for students with intellectual disabilities, (d) was a native
Spanish-speaker, and (e) had achieved a score at or below the initiating, exploring, or engaging
levels on the WIDA Alternate Access for ELLs (WIDA, 2012).
Parent consent. Parents signed a letter of informed consent that explained the purpose of
the study, along with an explanation of the teaching sequence in which their child would
participate (see Appendix A). The parent consent forms were translated into Spanish so that
parents could better understand what was being asked of them (see Appendix B).
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Student assent. Each student signed a letter of assent agreeing to participate in the study
(see Appendix C). The student assent letter also was translated into Spanish (see Appendix D).
All student letters contained simplified vocabulary to ensure the students’ understanding of what
they were assenting to.
Special education interventionist training. The scripted lessons, instructional materials,
and system of least prompts were taught to the interventionist, along with the criteria for
treatment fidelity. Once she became familiar with the materials and instructional procedures, the
interventionist participated in a modeled lesson using the system of least prompts. After viewing
the modeled lesson, she was given time to practice delivering a lesson and using the previewview-review strategy. The interventionist continued practicing lesson delivery until she
demonstrated 100% accuracy on all of the steps of the treatment fidelity checklist.
Student performance reliability observer training. The criteria for participation,
correct vocabulary identification, and demonstration of conceptual knowledge was explained and
demonstrated to the student performance reliability observer. After the demonstration, she had an
opportunity to view and practice scoring a representative sample of a recorded session in each
condition using the appropriate data collection forms (see Appendices I, J, & K). The training
concluded once the observer reached a level of 100% agreement with previously collected data
from the same sessions.
Teacher fidelity reliability observer training. The teacher fidelity observer collected
data on the interventionist’s fidelity in implementing the interventions. These procedures were
explained and demonstrated to the interventionist fidelity observer. After the demonstration, she
had an opportunity to view and practice scoring a representative sample of a recorded session in
each condition using the appropriate fidelity checklists (see Appendices E & F). The training
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concluded once the observer reached a level of 100% agreement with previously collected data
from the same sessions.
Phase Two
Two weeks prior to the beginning of instruction, the students were probed on the
vocabulary and concepts that were included in the study to establish a baseline. Two lessons
were taught during the study: the (a) lesson on cells was taught in English, and the (b) lesson on
precipitation was taught in a combination of English and Spanish using the preview-view-review
(PVR) strategy. Baseline probes were given in English for the lesson on cells, and in Spanish for
the lesson on precipitation. Baseline data were collected for five consecutive days using the TtSS
(Courtade et al., 2008) vocabulary progress monitoring form and the content knowledge progress
monitoring form (see Appendices G & H).
Phase Three
After establishing a baseline, a parallel treatments design with multiple probes across
skill sets and participants was implemented (Gast & Wolery, 1988). The parallel treatments
design (PTD) was selected because it is appropriate for comparing the relative effectiveness of
two interventions on different skill sets of equal difficulty (Gast & Wolery, 1988). All students
received instruction on two different lessons of the TtSS (Courtade et al., 2008) curriculum from
a trained special education interventionist. Lessons were selected based on the absence of
overlapping content. The lesson on cells was taught in English in the comparison condition, and
the lesson on precipitation was taught in Spanish and English using PVR in the intervention
condition. Instructional procedures in English are found in Appendix Z. Instructional procedures
using preview-view-review are found in Appendix AA.
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During the course of the study, the students underwent a series of probes to determine
their mastery of vocabulary and content. Vocabulary probes were conducted daily at the end of
each lesson to measure word identification, picture identification, and word-to-picture matching.
Content knowledge probes also were conducted daily to measure student ability to answer
science comprehension questions. Vocabulary and content knowledge probe procedures in
English are found in Appendix BB. Vocabulary and content knowledge probe procedures in
Spanish are found in Appendix CC. Data on vocabulary acquisition and content knowledge were
collected using the vocabulary progress monitoring form and the content knowledge progress
monitoring form (see Appendices I & J). Student participation also was measured daily, with
progress recorded on the participation skills progress monitoring form (see Appendix K). The
student participation tasks in each lesson were broken down into three skill sets comprised of 3-5
steps each that were taught in a forward chaining sequence during different portions of the
lessons (see Appendix S).
For the lesson on cells, all instruction (e.g., prompting and feedback) was given in
English throughout the entire lesson (see Appendix T). For the lesson on precipitation, the
interventionist used the preview-view-review strategy to supplement the TtSS (Courtade et al.,
2008) curriculum, using Spanish to preview the lesson and conduct the closing activity while
delivering the body of the lesson in English (see Appendix Z). The lesson on precipitation was
implemented at a different time of day than the lesson on cells, because the parallel treatments
design allowed for both instructional conditions to run concurrently. Instruction, prompting, and
feedback was given in Spanish in the intervention condition during the introduction and closing
and in English during guided practice and independent practice, using the preview-view-review
strategy. One science lesson with key vocabulary was repeated daily in each condition. The
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length of this phase of the study was six weeks, with both treatment conditions running
concurrently.
Instructional procedures in English. Before beginning the lesson, the interventionist
explicitly taught vocabulary by using a 0-second time delay, fading to a 5-second time delay and
a system of least to most prompts (see Appendix Z). Students were positively reinforced for
attention to task, but did not receive reinforcement for the correctness of their answers. When an
array of three word cards was presented to the students (see Appendix N), the interventionist said
“Point to the word ___.” If the students responded correctly, the interventionist gave praise for
attention to task. If the students responded incorrectly or failed to respond, the interventionist
provided a prompt by pointing to the correct word and labeling it. If the students then responded
correctly, the interventionist gave praise for attention to task. If the students still failed to
respond correctly after a prompt was provided, the interventionist provided a more intrusive
prompt, such as hand over hand assistance. When all students correctly identified the word, the
interventionist moved on to the next word.
After presenting the vocabulary words, an array of three picture cards was presented to
the students (see Appendix O). Using a 0-second time delay, fading to a 5-second time delay and
a system of least to most prompts (see Appendix Z), the interventionist said “Point to the
____________.” If the students responded correctly, the interventionist gave praise for attention
to task. If the students responded incorrectly or failed to respond at all, the interventionist
provided a prompt by pointing to the correct picture and labeling it. If the students then
responded correctly, the interventionist gave praise for attention to task. If the students still failed
to respond correctly after a prompt was provided, the interventionist provided a more intrusive
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prompt, such as hand over hand assistance. Once all students identified the picture correctly, the
interventionist moved on to the next picture.
Following the picture labeling exercise, the vocabulary words and an array of three
picture cards were presented to the student (see Appendices N & O). Using a 3-second time
delay and a system of least to most prompts (see Appendix Z), the interventionist said “Which
picture goes with this word?” If the students responded correctly, the interventionist gave praise
for attention to task. If the students responded incorrectly or failed to respond, the interventionist
provided a prompt by pointing to the correct picture and labeling it. If the students then
responded correctly, the interventionist gave praise for attention to task. If the students still failed
to respond correctly after a prompt had been provided, the interventionist provided a more
intrusive prompt (e.g., hand over hand assistance). Once all students matched the correct picture
to the word, the interventionist moved on to the next word/picture combination. Upon conclusion
of vocabulary instruction, the interventionist began to teach the actual lessons to the students and
guide their participation skills during the lesson.
English language instruction. The lesson in the comparison condition was broken down
into three segments, each targeting one of the three skill sets. Each segment was divided into
three instructional sections: (a) introduction/demonstration, (b) guided/independent practice, and
(c) discussion/closure. Instruction for each lesson segment took approximately 10 minutes, and
was repeated daily. Each skill set consisted of 3-5 steps that led the students through an
experiment and inquiry-based science lesson (see Appendix S). After teaching the first lesson
segment and corresponding skill set for one week, the interventionist incorporated the next
lesson segment and skill set each week using a forward-chaining sequence.
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Skill set one. The interventionist introduced this skill set by showing objects, pictures,
and other materials related to the content of the lesson (see Appendix Y). The interventionist
asked the students to name each picture, object, or material. She then asked them to tell what
they already knew about each item. Their answers were transferred to the Know column of the
KWHL chart that was used in the lesson (see Appendix U). The interventionist then asked the
students what they wanted to know about the materials and entered their responses in the Want to
know column of the KWHL chart.
Skill set two. During this segment of instruction, the interventionist reviewed the content
and tasks in the first lesson segment by referring back to the information they had added to the
KWHL chart (see Appendix U) to ensure that students maintained the information and skills they
have learned. The interventionist asked the students to brainstorm how they could find out about
the question posed in the “W” column of their KWHL chart (see Appendix U). Students were
permitted to answer orally and/or by pointing to the appropriate response in their Student
Response Guide (see Appendix V). The interventionist then asked the students to make
predictions of what they thought would happen when their experiment was completed. Next, she
presented an example and a non-example of the scientific principle being taught. As the
interventionist guided the students through the scientific inquiry process, she had them look for
similarities and differences between the example and non-example so that they could compare
and contrast different components or phases of the experiment. She concluded the lesson by
discussing and restating their conclusions.
Skill set three. In this segment of instruction, the interventionist reviewed the content and
tasks in the first and second lesson segments to ensure that students maintained the information
and skills they had learned. Next, the interventionist guided the students to answer questions
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about what scientific discovery was made. This was done by reviewing the step-by-step
procedures of the experiment. After reviewing the process, the interventionist asked the students
what they had learned, connecting their answers to the predictions that were made on the KWHL
chart (see Appendix U). Students were asked to discuss their results, especially in regard to why
they came up with certain results. The interventionist then asked the students what they learned
and guided them to fill in the information on the KWHL chart.
Science content instruction. Once students reached the third and final lesson segment,
the interventionist taught science content by using a procedure that includes a 0-second time
delay, fading to a 5-second time delay and a system of least to most prompts (see Appendix Z).
Students were positively reinforced for attention to task, but did not receive reinforcement for
providing correct answers. The interventionist read the passage from the ScienceWork (Courtade
et al., 2008) book entitled “Cells mean life” (see Appendix U). The interventionist then had the
students answer the five questions that followed the passage. The interventionist presented one
question at a time with three pictures with text representing possible answer choices (see
Appendices P & Q). The interventionist read the question aloud to the students and asked them
to point to the best answer. If the students pointed to the correct picture, the interventionist gave
praise for attending to task. If the students responded incorrectly or failed to respond, the
interventionist provided a prompt by pointing to the correct picture and labeling it. If the students
then responded correctly, the interventionist gave praise for attention to task. If the students still
failed to respond correctly after a prompt had been provided, the interventionist provided a more
intrusive prompt, such as hand over hand assistance. Once all students selected the correct
answer, the interventionist gave praise for attending to task and moved on to the next question.
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When all of the questions had been presented to the students, the interventionist ended the
science content session.
Instructional procedures in Spanish and English using PVR. Before beginning the
lesson, the interventionist taught vocabulary by using a 3-second time delay and a system of least
to most prompts (see Appendix AA). Students were positively reinforced for attention to task,
but did not receive reinforcement for providing correct answers. When an array of three word
cards was presented to the student, the interventionist said “Toca la palabra ________” (see
Appendix N). If the students responded correctly, the interventionist gave praise for attention to
task. If the students responded incorrectly or failed to respond at all, the interventionist provided
a prompt by pointing to the correct word and labeling it. If the students then responded correctly,
the interventionist gave praise for attention to task. If the students still failed to respond correctly
after a prompt had been provided, the interventionist provided a more intrusive prompt, such as
hand over hand assistance. Once all students identified the correct vocabulary word, the
interventionist moved on to the next word.
After presenting the vocabulary words, an array of three picture cards was presented to
the students. Using a 3-second time delay and a system of least to most prompts (see Appendix
AA), the interventionist said “Toca la/el ___________” (see Appendix O). If the students
responded correctly, the interventionist gave praise for attention to task. If the students
responded incorrectly or failed to respond at all, the interventionist provided a prompt by
pointing to the correct picture and labeling it. If the students then responded correctly, the
interventionist gave praise for attention to task. If the students still failed to respond correctly
after a prompt had been provided, the interventionist provided a more intrusive prompt, such as
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hand over hand assistance. Once all students identified the correct picture, the interventionist
moved on to the next picture.
Following the picture labeling exercise, the vocabulary words and an array of three
picture cards were presented to the students. Using a 3-second time delay and a system of least to
most prompts (see Appendix AA), the interventionist said “¿Qué imagen va con esta palabra?”
(see Appendices N & O). If the students responded correctly, the interventionist gave praise for
attention to task. If the students responded incorrectly or failed to respond at all, the
interventionist provided a prompt by pointing to the correct picture and labeling it. If the students
then responded correctly, the interventionist gave praise for a correct answer. If the students still
failed to respond correctly after a prompt had been provided, the interventionist provided a more
intrusive prompt, such as hand over hand assistance. Once all students correctly matched the
vocabulary word to the corresponding picture, the interventionist moved on to the next
word/picture combination. Upon conclusion of vocabulary instruction, the interventionist began
to teach the actual lessons to the students and guide their participation skills during the lesson.
Preview-view-review. Each lesson in the intervention condition was broken down into
three segments, each targeting one of the three skill sets. Each segment was divided into three
instructional sections: introduction/demonstration, guided/independent practice, and
discussion/closure. In this condition, the introduction/demonstration and discussion/closure was
conducted in Spanish using the preview-view-review strategy. Instruction for each segment lasted
approximately 5-10 minutes, and was repeated daily. Each skill set consisted of 3-5 steps that led
students through an experiment and inquiry-based science lesson (see Appendix S). After
teaching the first segment and corresponding skill set for one week, the interventionist
incorporated the next segment and skill set each week using a forward-chaining sequence.
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Skill set one. The interventionist introduced this skill set by showing objects, pictures,
and other materials that were related to the content of the lesson (see Appendix Y). The
interventionist asked the students in English to name each picture, object or material. She then
asked them to tell what they already knew about each item. Their answers were transferred to the
Know column of the KWHL chart that was used in the lesson (see Appendix U). Finally, the
interventionist then asked what the students wanted to know about the materials and entered their
responses in the Want to know column of the KWHL chart. Students were permitted to answer
orally in either English or Spanish and/or by pointing to the appropriate response in their Student
Response Guide (see Appendix FF).
Skill set two. During this segment of instruction, the interventionist began by moving
quickly through the content and tasks in the first segment using a balance of English and Spanish
to ensure that students maintained the information and skills they had learned. Following the
review, the interventionist asked the students to brainstorm in Spanish how they could find out
about the question posed in the “W” column of their KWHL chart (see Appendix U). The
interventionist then asked the students in Spanish to make predictions of what they thought
would happen when their experiment was completed. Next, she presented an example and a nonexample of the scientific principle in English. As the interventionist guided the students through
the scientific inquiry process in English, she had them look for similarities and differences
between the example and non-example so that they could compare and contrast different
components or phases of the experiment. She concluded by discussing and restating their
conclusions in Spanish.
Skill set three. In this segment of instruction, the interventionist began by moving
quickly through the content and tasks in the first and second segments using a balance of English
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and Spanish to ensure that students maintained the information and skills they had learned. Next,
the interventionist guided the students to answer questions about what scientific discovery was
made. This was done by reviewing the step-by-step procedures of the experiment in Spanish (see
Appendix Z). After reviewing the process, the interventionist asked the students in English what
they had learned, connecting their answers to the predictions that were made on the KWHL chart
(see Appendix U). Students were asked to discuss their results, especially in regard to why they
came up with certain results. Using Spanish, the interventionist then asked the students what they
learned and transferred the information onto the KWHL chart.
Science content instruction in Spanish: Following the introduction of the third skill set,
the interventionist taught science content using a procedure that included a 3-second time delay
and a system of least to most prompts (see Appendix AA). Students were positively reinforced
for participation and attention to task. The interventionist read the passage in Spanish from the
ScienceWork (Courtade et al., 2008) book entitled “The different forms of precipitation” (see
Appendix X). The interventionist then had the students answer the five questions that followed
the passage. The interventionist presented one question at a time with two pictures representing
possible answer choices (see Appendices GG & HH). The interventionist read the question aloud
to the students and asked them to point to the best answer. If the students pointed to the correct
picture, the interventionist gave praise for attending to task. If the students responded incorrectly
or failed to respond, the interventionist provided a prompt by pointing to the correct picture and
labeling it. If the students then responded correctly, the interventionist gave praise for attention
to task. If the students still failed to respond correctly after a prompt had been provided, the
interventionist provided a more intrusive prompt, such as hand over hand assistance. Once all
students identified the correct answer, the interventionist gave praise for attending to task and
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moved on to the next question. When all of the questions had been presented to the students, the
interventionist ended the science content session.
Vocabulary probes in English. At the end of instruction every day, the interventionist
conducted vocabulary probes to assess students’ knowledge of key vocabulary words.
Participants were positively reinforced for attention to task, but did not receive reinforcement for
providing correct answers. The vocabulary word cards were presented to each participant one at
a time, while the interventionist asked “What word is this?” (see Appendix BB). After each
answer, the interventionist gave praise for attending to task regardless of whether or not the
answer was correct.
Once all of the words were presented to the student, the trial moved to the picture
identification probe. The interventionist presented individual pictures that represented the
vocabulary words used in the lesson, and then asked “What picture is this?” (see Appendix BB).
After each answer, the interventionist gave praise for attending to task, regardless of the
correctness of the student’s answer.
Once all of the pictures had been presented to the student, the trial moved to the
vocabulary/picture matching sequence. The interventionist presented a vocabulary word with an
array of three pictures and gave the direction “Which picture goes with this word?” (see
Appendix BB). After each answer, the interventionist gave praise for attending to task. After all
of the vocabulary/picture matching pairs were presented to the student, the interventionist ended
the vocabulary probe session and began the content knowledge probe session.
Content knowledge probes in English. After concluding the vocabulary probe on cells,
the interventionist conducted a content knowledge probe to assess students’ understanding of

130

science content. Participants were positively reinforced for attention to task, but did not receive
reinforcement for providing correct answers.
The interventionist read the passage from the ScienceWork book entitled “Cells mean
life” (see Appendix R). She then assessed each student’s ability to answer the five questions that
follow the passage. The interventionist presented one question at a time along with three pictures
with text representing possible answer choices (see Appendix BB). The interventionist read the
question aloud to the student and asked him/her to point to the best answer. After each answer,
the interventionist gave praise for attending to task regardless of whether or not the answer was
correct. When all of the questions had been presented to the student, the interventionist moved
on to the Spanish probe session.
Vocabulary probes in Spanish. Daily at the end of the English language probes, the
interventionist conducted vocabulary probes in Spanish to assess students’ knowledge of key
vocabulary words. Participants were positively reinforced for attention to task, but did not
receive reinforcement for providing correct answers. The vocabulary word cards were presented
to each participant one at a time, while the interventionist asked “¿Qué palabra es esto?” (see
Appendix CC). After each answer, the interventionist gave praise for attending to task regardless
of whether or not the answer was correct.
Once all of the words were presented to the student, the trial moved to the picture
identification probe. The interventionist presented individual pictures that represented the
vocabulary words used in the lesson, and then asked “¿Qué imagen es esto?” (see Appendix CC).
After each answer, the interventionist gave praise for attending to task, regardless of the
correctness of the student’s answer.
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Once all of the pictures were presented to the student, the trial moved to the
vocabulary/picture matching sequence. The interventionist presented a vocabulary word with an
array of three pictures and asked the question, “¿Qué imagen va con esta palabra?” (see
Appendix CC). After each answer, the interventionist gave praise for attending to task regardless
of whether or not the answer was correct. Once all of the vocabulary/picture matching pairs had
been presented to the student, the interventionist ended the vocabulary probe session and began
the content knowledge probe session.
Content knowledge probes in Spanish. After concluding the vocabulary probe on
precipitation, the interventionist conducted a content knowledge probe in Spanish to assess
students’ understanding of science content. Participants were positively reinforced for attention
to task, but did not receive reinforcement for providing correct answers.
The interventionist read the passage from the ScienceWork book entitled “The different
forms of precipitation” (see Appendix X). She then assessed each student’s ability to answer the
five questions that follow the passage. The interventionist presented one question at a time along
with two pictures representing possible answer choices (see Appendix CC). The interventionist
asked the question in Spanish and had the student point to the best answer. After each answer,
the interventionist gave praise for attending to task regardless of whether or not the answer was
correct. When all of the questions had been presented to the student, the interventionist ended the
daily probe session.
Phase Four
Two weeks after the posttest measure, a maintenance assessment was given to
participants to measure their retention of vocabulary and content knowledge. These maintenance
measures were conducted by the interventionist in English for the lesson on cells, and in Spanish
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for the lesson on precipitation. Maintenance data were collected using the vocabulary progress
monitoring form and the science content progress monitoring form (see Appendices I & J).
Collection and Treatment of Data
Using the video recordings of the lessons and probe sessions, data were collected on
vocabulary identification, content knowledge, participation, and treatment fidelity. All of the
videos were evaluated for the interventionist’s accurate delivery of each of the independent
variables: the TtSS (Courtade et al., 2008) science lesson and the preview-view-review strategy.
The interventionist’s implementation of the lessons and probes was examined for adherence to
the prescribed format and correct use of prompting and reinforcement. Additionally, data were
collected on the students’ mastery of each participation skill set, correct identification of
vocabulary words and pictures, and correct answers to the science content knowledge questions.
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CHAPTER FOUR
RESULTS
Academic core content is a critical area of instruction for all learners regardless of age,
disability, or language proficiency (Timberlake, 2014). When students with severe disabilities
learn to read and comprehend content-specific vocabulary, it allows them to participate
meaningfully in general education academic classes (e.g., science, math, geography, history)
(Browder & Xin, 1998). Students with intellectual disabilities who are learning English face
significant challenges in the acquisition of academic skills (Rivera, Wood, & Spooner, 2012).
Currently, there is little research focusing on these students, and there are few professionals
prepared to effectively teach them academic content (Rivera, Wood, & Spooner, 2012; Rohena,
Jitendra, & Browder, 2002; Spooner, Rivera, Browder, Baker, & Salas, 2009). Moreover,
research has yet to focus on teaching science to students with severe disabilities who are learning
English.
This study was designed to measure the effect of an evidence-based science curriculum,
delivered in both English and Spanish, using the preview-view-review (PVR) strategy, on the
science vocabulary and content knowledge acquired by students with moderate to severe
intellectual disabilities who were learning English. The data on student outcomes were compared
to their outcomes when the same research-based science curriculum delivered in English only.
The study used a single subject parallel treatments design (PTD), using multiple probes across
skill sets (Gast & Wolery, 1988). The participants were three Spanish-speaking students with
intellectual disabilities who were taught in a self-contained classroom in an urban middle school.
The results for each research question are addressed in this chapter, along with the scores for
interventionist fidelity and interrater reliability.
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Research Question 1
Does the use of the preview-view-review strategy increase the number of science
vocabulary words identified by students with intellectual disabilities who are learning English
when compared to instruction in English alone?
Six sets of data (i.e., baseline 1, baseline 2, intervention 1, intervention 2, maintenance 1,
and maintenance 2) were visually analyzed to compare the effect of science instruction in
English to science instruction using the preview-view-review (PVR) strategy (in English and
Spanish) to increase the number of science vocabulary words identified. Each participant’s mean,
range, and standard deviation were calculated for the baseline and intervention data sets as was
the percentage of non-overlapping data (PND) and mean increase (MI) between baseline and
intervention.
The percentage of non-overlapping data (PND) is a formula used to measure the effect
magnitude of single subject research (Scruggs & Mastropieri, 1998). The PND was calculated by
(a) locating the highest score in each student’s baseline data, (b) counting the number of
intervention scores that exceeded the highest baseline score, and (c) dividing the number of
scores that exceeded the highest baseline score by the total number of intervention scores. Any
PND score of 90% or better indicates that the intervention is highly effective. Scores between
70-90% are considered moderately effective, scores from 50-70% are considered minimally
effective, and scores below 50% are considered ineffective (Scruggs & Mastropieri, 1998). As
there was only one maintenance probe for each condition, there are no descriptive statistics for
this measure.
Vocabulary Word Baseline Probes. Vocabulary word baseline probes were
administered to each student in both conditions for 5 consecutive days. The probes consisted of
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the interventionist showing each of five vocabulary word cards in random order with the prompt
“What word is this?” for the English condition, or “¿Qué palabra es esto?” for the PVR
condition. All participants had a mean score of zero correct on all baseline probes in both
conditions. The means, ranges, and standard deviations for each student in the baseline
conditions are listed in Tables 3 and 4.

Table 3
Baseline 1 (English - Cells) Vocabulary Word Means, Ranges, and Standard Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

0

0.0

0

Participant 2

0

0.0

0

Participant 3

0

0.0

0

________________________________________________________________________

Table 4
Baseline 2 (PVR - Precipitation) Vocabulary Word Means, Ranges, and Standard Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

0

0.0

0

Participant 2

0

0.0

0

Participant 3

0

0.0

0

________________________________________________________________________
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Vocabulary Word Intervention Probes. Vocabulary word probes were administered to
the students daily throughout the duration of the intervention. The probes consisted of the
interventionist showing the five vocabulary word cards in random order with the prompt “What
word is this?” for the English condition, or “¿Qué palabra es esto?” for the PVR condition. The
number of sessions, means, ranges, standard deviations, mean increases (MI), and percentage of
non-overlapping data (PND) for the students are listed in Tables 5 and 6.

Table 5
Intervention 1 (English - Cells) Vocabulary Word Sessions, Means, Ranges, Standard Deviations
and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

4.04

5.0

1.37

96.0%

4.04

Participant 2

23

4.13

4.0

1.10

100%

4.13

Participant 3

23

3.83

4.0

1.30

100%

3.83

_______________________________________________________________________________

Table 6
Intervention 2 (PVR - Precipitation) Vocabulary Word Sessions, Means, Ranges, Standard
Deviations and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

3.32

5.0

1.35

92.0%

3.32

Participant 2

21

2.86

5.0

2.08

76.2%

2.86

Participant 3

23

3.18

5.0

1.44

91.3%

3.18

________________________________________________________________________________

137

After calculating the descriptive statistics and the PND, the data were analyzed
individually to determine the degree of progress and the efficacy of the intervention for the
students. Participants 1 and 3 had mean increases of 4.04 and 3.83, and PND levels of 96% and
100% respectively in the English condition. They also demonstrated mean increases of 3.32 and
3.18, and PND levels of 92% and 91.3% respectively in the PVR condition, indicating that both
the English and PVR interventions were highly effective in teaching them to read science
vocabulary. The English intervention also was highly effective for Participant 2, as she had a
mean increase of 4.13 and a PND level of 100%. However, she struggled slightly with the more
difficult vocabulary in the Spanish intervention, achieving a mean increase of 2.86 and a PND of
76.2%, which is considered to be moderately effective.
Vocabulary Word Maintenance Probe. A single vocabulary word maintenance probe
was administered to each student following the conclusion of the intervention. Two of the
participants were assessed two weeks after the conclusion of intervention, while the third was
assessed three weeks post-intervention. The probe consisted of the interventionist showing the
vocabulary word cards in random order with the prompt “What word is this?” for the English
condition, or “¿Qué palabra es esto?” for the PVR condition. All participants maintained a level
of 5 out of 5 correct on the English cell vocabulary maintenance probe. Participants 2 and 3
maintained a level of 5 out of 5 correct on the PVR precipitation vocabulary maintenance probe,
while Participant 1 maintained a level of 4 out of 5 correct. Each participant’s vocabulary word
maintenance score for each condition is listed in Table 7. As there was only one probe, there are
no ranges or standard deviations for this measure.
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Table 7
Vocabulary Word Maintenance Probe Scores
________________________________________________________________________
Participant

# of Weeks

English
PVR
(Cells)
(Precipitation)
________________________________________________________________________
Participant 1

2

5

4

Participant 2

2

5

5

Participant 3

3

5

5

_______________________________________________________________________________

In the area of vocabulary word identification, all students in the English condition
reached mastery by the end of the study, and all retained that level of mastery on the
maintenance probe. Although each participant began with a baseline of zero, all achieved 5 out
of 5 words correct by the end of the intervention period and retained that skill level during
maintenance. The English intervention was highly effective in increasing the participants’
knowledge of cell vocabulary words.
In the PVR condition, all participants reached mastery by the end of the study, and all
retained a high level of mastery on the maintenance probe. While each student began with a
baseline of zero, all achieved 4 out of 5 words correct or 5 out of 5 words correct by the end of
the intervention period and sustained that skill level during maintenance. The PVR intervention
was highly effective in increasing the participants’ knowledge of precipitation vocabulary words.
Graphs of all participants’ vocabulary word data are shown in Figure 1 (English – Cells) and
Figure 2 (PVR – Precipitation).
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Figure 1. Vocabulary word identification – English (Cells)
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Figure 2. Vocabulary word identification – PVR (Precipitation)
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Research Question 2
Does the use of the preview-view-review strategy increase the number of science
vocabulary pictures identified by students with intellectual disabilities who are learning English
when compared to instruction in English alone?
Six sets of data (i.e., baseline 1, baseline 2, intervention 1, intervention 2, maintenance 1,
and maintenance 2) were visually analyzed to compare the effect of science instruction in
English to science instruction using the preview-view-review strategy (in English and Spanish)
to increase the number of science vocabulary pictures identified. Each participant’s mean, range,
and standard deviation were calculated for the baseline and intervention data sets, as was the
percentage of non-overlapping data (PND) and mean increase (MI) between baseline and
intervention. As there was only one maintenance probe for each condition, there are no
descriptive statistics for this measure.
Vocabulary Picture Baseline Probes. Vocabulary picture baseline probes were
administered to each student in the conditions for 5 consecutive days. The probes consisted of
the interventionist showing each vocabulary picture card in random order with the prompt “What
picture is this?” for the English condition, or “¿Qué imagen es esto?” for the PVR condition. The
participants had a mean score of zero correct on all baseline probes in both conditions. The
means, ranges, and standard deviations for each student in the baseline conditions are listed in
Tables 8 and 9.
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Table 8
Baseline 1 (English - Cells) Vocabulary Picture Means, Ranges, and Standard Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

0

0.0

0

Participant 2

0

0.0

0

Participant 3

0

0.0

0

________________________________________________________________________

Table 9
Baseline 2 (PVR - Precipitation) Vocabulary Picture Means, Ranges, and Standard Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

0

0.0

0

Participant 2

0

0.0

0

Participant 3

0

0.0

0

________________________________________________________________________

Vocabulary Picture Intervention Probes. Vocabulary picture probes were administered
to the students daily throughout the duration of the intervention. The probes consisted of the
interventionist showing the vocabulary picture cards in random order with the prompt “What
picture is this?” for the English condition, or “¿Qué imagen es esto?” for the PVR condition. The
number of sessions, means, ranges, standard deviations, percentage of non-overlapping data
(PND), and mean increase (MI) for the students are listed in Tables 10 and 11.
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Table 10
Intervention 1 (English - Cells) Vocabulary Picture Sessions, Means, Ranges, Standard
Deviations and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

3.16

5.0

1.70

96.0%

3.16

Participant 2

23

4.13

4.0

1.32

100%

4.13

Participant 3

23

3.48

4.0

1.59

100%

3.48

________________________________________________________________________

Table 11
Intervention 2 (PVR - Precipitation) Vocabulary Picture Sessions, Means, Ranges, Standard
Deviations and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

2.08

5.0

1.66

82.0%

2.08

Participant 2

23

2.96

5.0

2.01

82.6%

2.96

Participant 3

22

3.04

5.0

1.46

90.9%

3.04

________________________________________________________________________

After calculating the descriptive statistics and the PND, the data were analyzed
individually to determine the degree of progress and the efficacy of the intervention for the
students. Participants 1, 2, and 3 showed mean increases of 3.16, 4.13, and 3.48 and PND levels
of 96%, 100%, and 100% respectively in the English condition, meaning that the English
intervention was highly effective for all three. Participants 1 and 2 demonstrated mean increases
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of 2.08 and 2.96, and PND levels of 82% and 82.6% respectively in the PVR condition,
indicating that the PVR intervention was moderately effective in teaching them to identify
science picture vocabulary. The PVR intervention was highly effective for Participant 3, as he
had a mean increase of 3.04 and a PND level of 90.9%.
Vocabulary Picture Maintenance Probe. A single vocabulary picture maintenance
probe was administered to each student after the intervention was concluded. Two of the
participants were assessed two weeks after the conclusion of intervention, while the third was
assessed three weeks post-intervention. The probe consisted of the interventionist showing the
vocabulary picture cards in random order with the prompt “What picture is this?” for the English
condition, or “¿Qué imagen es esto?” for the PVR condition. All participants maintained a level
of 5 out of 5 correct on the cell picture maintenance probe. Participants 2 and 3 maintained a
level of 5 out of 5 correct on the precipitation picture maintenance probe, while Participant 1
maintained a level of 4 out of 5 correct. Each participant’s vocabulary picture maintenance score
for each condition is listed in Table 12. As there was only one probe, there are no ranges or
standard deviations for this measure.
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Table 12
Vocabulary Picture Maintenance Probe Scores
________________________________________________________________________
Participant

# of Weeks

English
PVR
(Cells)
(Precipitation)
________________________________________________________________________
Participant 1

2

5

4

Participant 2

2

5

5

Participant 3

3

5

5

________________________________________________________________________

In the area of vocabulary picture identification, all students in the English condition
reached mastery by the end of the study, and all retained the highest level of mastery on the
maintenance probe. Although each participant began with a baseline of zero, all achieved 5 out
of 5 words correct by the end of the intervention period, and all retained 5 out of 5 words correct
on the maintenance probe. The English intervention was highly effective in increasing the
participants’ knowledge of cell vocabulary pictures.
In the PVR condition, all participants reached mastery by the end of the study, and all
retained a very high level of mastery on the maintenance probe. Although each student began
with a baseline of zero, all achieved 5 out of 5 words correct by the end of the intervention
period, and all sustained at least 4 out of 5 words correct on the maintenance probe. The PVR
intervention was highly effective in increasing the participants’ knowledge of precipitation
vocabulary pictures. Graphs of all participants’ vocabulary picture data are shown in Figure 3
(English – Cells) and Figure 4 (PVR – Precipitation).
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Figure 3. Vocabulary picture identification –English (Cells)
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Figure 4. Vocabulary picture identification – PVR (Precipitation)
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Research Question 3
Does the use of the preview-view-review strategy increase the number of correct word-topicture matches identified by students with intellectual disabilities who are learning English
when compared to instruction in English alone?
Six sets of data (i.e., baseline 1, baseline 2, intervention 1, intervention 2, maintenance 1,
and maintenance 2) were visually analyzed to compare the effect of science instruction in
English to science instruction using the preview-view-review strategy (in English and Spanish)
to increase the number of correct word-to-picture matches. Each participant’s mean, range, and
standard deviation were calculated for the baseline and intervention data sets, as was the
percentage of non-overlapping data (PND) and mean increase (MI) between baseline and
intervention. As there was only one maintenance probe for each condition, there are no
descriptive statistics for this measure.
Vocabulary Word-to-Picture Matching Baseline Probes. Vocabulary word-to-picture
matching baseline probes were administered to each student in the conditions for 5 consecutive
days. The probes consisted of the interventionist showing each vocabulary word card and an
array of three pictures in random order with the prompt “What picture goes with this word?” for
the English condition, or “¿Qué imagen va con esta palabra?” for the PVR condition. Participant
1 had a mean baseline score of 1.2 for word-to-picture matching in English, while participants 2
and 3 each had a baseline mean of 2.0. Participant 1 had a mean baseline score of 2.6 for the
PVR condition, while participants 2 and 3 had baseline means of 1.6 and 1.4 respectively. The
means, ranges, and standard deviations for each student in the baseline conditions are listed in
Tables 13 and 14.

149

Table 13
Baseline 1 (English - Cells) Vocabulary Word-to-Picture Matching Means, Ranges, and
Standard Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

1.2

3.0

1.30

Participant 2

2.0

3.0

1.22

Participant 3

2.0

2.0

1.00

________________________________________________________________________

Table 14
Baseline 2 (PVR - Precipitation) Vocabulary Word-to-Picture Matching Means, Ranges, and
Standard Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

2.6

1.0

0.55

Participant 2

1.6

1.0

0.55

Participant 3

1.4

3.0

1.14

________________________________________________________________________

Vocabulary Word-to-Picture Matching Intervention Probes. Vocabulary word-topicture matching probes were administered to the students daily throughout the duration of the
intervention. The probes consisted of the interventionist showing each vocabulary word card and
an array of three pictures in random order with the prompt “What picture goes with this word?”
for the English condition, or “¿Qué imagen va con esta palabra?” for the PVR condition. The
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number of sessions, means, ranges, standard deviations, and percentage of non-overlapping data
(PND) for the students are listed in Tables 15 and 16.

Table 15
Intervention 1 (English - Cells) Vocabulary Word-to-Picture Matching Sessions, Means, Ranges,
Standard Deviations and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

4.04

4.0

1.31

68.0%

2.84

Participant 2

23

4.96

1.0

0.21

100%

2.96

Participant 3

22

4.82

5.0

0.39

100%

2.82

________________________________________________________________________

Table 16
Intervention 2 (PVR - Precipitation) Vocabulary Word-to-Picture Matching Sessions, Means,
Ranges, Standard Deviations and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

3.72

4.0

1.46

64.0%

1.12

Participant 2

22

4.55

2.0

0.80

100%

2.95

Participant 3

22

4.09

4.0

1.11

68.2%

2.69

________________________________________________________________________

After calculating the descriptive statistics and the PND, the data were analyzed
individually to determine the degree of progress and the efficacy of the intervention for the
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students. Participants 2 and 3 attained a mean increase of 2.96 and 2.82 respectively, and both
had PND scores of 100% in the English condition, making the intervention highly effective for
both. The English intervention was minimally effective for Participant 1, as he had a mean
increase of 2.84 but a PND level of only 68% due to a high data point in baseline. Participant 2
had a mean increase of 2.95 and a PND of 100% in the PVR condition, indicating that the
Spanish intervention was highly effective for her. However, although participants 1 and 3 had
mean increases of 1.12 and 2.69 respectively, their PND scores were 64% and 68.2% in the PVR
condition, meaning that for them the Spanish intervention was minimally effective.
Vocabulary Word-to-Picture Matching Maintenance Probe. A single vocabulary
word-to-picture matching maintenance probe was administered to each student after the
conclusion of the intervention. Two of the participants were assessed two weeks after the
conclusion of intervention, while the third was assessed three weeks post-intervention. The
probes consisted of the interventionist showing the vocabulary word cards and an array of three
pictures in random order with the prompt “What picture goes with this word?” for the English
condition, or “¿Qué imagen va con esta palabra?” for the PVR condition. Participants 1 and 2
maintained a level of 5 out of 5 words correct on the word-to-picture matching maintenance
probes in both conditions, while Participant 3 maintained a level of 3 out of 5 words correct in
both conditions. Each participant’s word-to-picture matching maintenance score for the
conditions are listed in Table 17. As there was only one probe, there are no ranges or standard
deviations for this measure.
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Table 17
Vocabulary Word-to-Picture Matching Maintenance Probe Scores
________________________________________________________________________
Participant

# of Weeks

English
PVR
(Cells)
(Precipitation)
________________________________________________________________________
Participant 1

2

5

5

Participant 2

2

5

5

Participant 3

3

3

3

________________________________________________________________________

In the area of vocabulary word-to-picture matching, all participants in the English
condition reached mastery by the end of the study, and two of the participants retained a level of
5 out of 5 matches correct on the maintenance probe. Participant 3 scored 3 out of 5 matches
correct on the maintenance probe, but it must be noted that his maintenance measure occurred
one week after the other participants because he was absent on the day of the first probe. Also
notable is the fact that all students’ baseline scores were significantly higher on the word-topicture matching probes than on the vocabulary probes. This may be because they sometimes
selected the correct answer randomly from the field of three. Overall, the English intervention
was moderately effective in increasing the participants’ cell vocabulary word-to-picture
matching.
In the PVR condition, two participants reached mastery by the end of the study and
retained a level of 5 out of 5 matches correct on the maintenance probe. Participant 3 ended the
intervention at 3 out of 5 matches correct and scored 3 out of 5 matches correct on the
maintenance probe. However, his maintenance measure occurred one week after the other
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participants because he was absent on the day of the first probe. Also, all students’ baseline
scores were significantly higher on the word-to-picture matching probes than on the vocabulary
probes because they had a 33% chance of choosing the correct answer randomly from the field of
three. Overall, the PVR intervention was moderately effective in increasing the participants’
precipitation vocabulary word-to-picture matching. Graphs of all participants’ vocabulary wordto-picture matching data are shown in Figure 5 (English – Cells) and Figure 6 (PVR –
Precipitation).
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Figure 5. Vocabulary word-to-picture match –English (Cells)
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Figure 6. Vocabulary word-to-picture match – PVR (Precipitation)
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Research Question 4
Does the use of the preview-view-review strategy increase the science content knowledge
exhibited by students with intellectual disabilities who are English learners when compared to
instruction in English alone?
Six sets of data (i.e., baseline 1, baseline 2, intervention 1, intervention 2, maintenance 1,
and maintenance 2) were visually analyzed to compare the effect of science instruction in
English to science instruction using the preview-view-review strategy (in English and Spanish)
to increase students’ science content knowledge. Each participant’s mean, range, and standard
deviation were calculated for the baseline and intervention data sets as was the percentage of
non-overlapping data (PND) and mean increase (MI) between baseline and intervention. As there
was only one maintenance probe for each condition, there are no descriptive statistics for this
measure.
Science Content Knowledge Baseline Probes. Science content knowledge baseline
probes were administered to each student in the conditions for 5 consecutive days. The probes
consisted of a series of 5 multiple choice questions on cells for the English condition and 5
multiple choice questions on precipitation for the PVR condition. Participant 1 had a mean
baseline score of 3.8 for content knowledge in English, while participants 2 and 3 had a baseline
mean of 2.6 and 3.2 respectively. Participant 1 had a mean baseline score of 2.0 for the PVR
condition, while participants 2 and 3 had baseline means of 2.6 and 4.2 respectively. The means,
ranges, and standard deviations for each student in the baseline conditions are listed in Tables 18
and 19.
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Table 18
Baseline 1 (English - Cells) Science Content Knowledge Means, Ranges, and Standard
Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

3.8

1.0

0.45

Participant 2

2.6

1.0

0.55

Participant 3

3.2

2.0

0.84

_______________________________________________________________________________

Table 19
Baseline 2 (PVR - Precipitation) Science Content Knowledge Means, Ranges, and Standard
Deviations
________________________________________________________________________
Participant
Mean
Range
SD
________________________________________________________________________
Participant 1

2.0

1.0

1.0

Participant 2

2.6

3.0

1.34

Participant 3

4.2

2.0

0.84

_________________________________________________________________________

Science Content Knowledge Intervention Probes. Science content knowledge probes
were administered to the students daily throughout the duration of the intervention. The probes
consisted of a series of 5 multiple choice questions on cells for the English condition and 5
multiple choice questions on precipitation for the PVR condition. The number of sessions,
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means, ranges, standard deviations, percentage of non-overlapping data (PND), and mean
increase (MI) for the students are listed in Tables 20 and 21.

Table 20
Intervention 1 (English - Cells) Science Content Knowledge Sessions, Means, Ranges, Standard
Deviations and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

4.28

2.0

0.74

44.0%

0.48

Participant 2

23

3.65

4.0

1.58

56.5%

1.05

Participant 3

23

4.22

3.0

0.80

39.1%

1.02

________________________________________________________________________

Table 21
Intervention 2 (PVR - Precipitation) Science Content Knowledge Sessions, Means, Ranges,
Standard Deviations and Percentage of Non-overlapping Data
________________________________________________________________________
Participant
# of Sessions
Mean
Range
SD
PND
MI
________________________________________________________________________
Participant 1

25

3.04

5.0

1.46

52.0%

1.04

Participant 2

22

3.91

4.0

1.44

59.1%

1.31

Participant 3

23

4.65

3.0

0.78

0.0%

0.45

________________________________________________________________________

After calculating the descriptive statistics and the PND, the data were analyzed
individually to determine the degree of progress and the efficacy of the intervention for the
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students. Participants 1, 2 and 3 attained mean increases of 0.48, 1.05, and 1.02 respectively, and
had PND scores of 44%, 56.5%, and 31.1% in the English condition, making the intervention
ineffective for participants 1 and 3, and minimally effective for participant 2. Participants 1, 2,
and 3 had mean increases of 1.04, 1.31, and 0.45 respectively, and PND scores of 52%, 59.1%,
and 0% in the PVR condition, indicating that the Spanish intervention was minimally effective
for participants 1 and 2, and ineffective for participant 3 for this learning task.
Science Content Knowledge Maintenance Probe. A single science content knowledge
maintenance probe was administered to each student after the conclusion of the intervention.
Two of the participants were assessed two weeks after the conclusion of intervention, while the
third was assessed three weeks post-intervention. The probe consisted of a series of 5 multiple
choice questions on cells for the English condition and 5 multiple choice questions on
precipitation for the PVR condition. Participants 1 and 2 maintained a level of 5 out of 5 and 4
out of 5 correct respectively on the content knowledge maintenance probe in English, while
Participant 3 maintained a level of 3 out of 5 correct in this condition. Participant 1 maintained a
level of 4 out of 5 correct on the content knowledge maintenance probe in the PVR condition,
while Participants 2 and 3 both maintained a level of 5 out of 5 correct in this condition. Each
participant’s science content knowledge maintenance score for each condition is listed in Table
22 below. As there was only one probe, there are no ranges or standard deviations for this
measure.
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Table 22
Science Content Knowledge Maintenance Probe Scores
________________________________________________________________________
Participant

# of Weeks

English
PVR
(Cells)
(Precipitation)
________________________________________________________________________
Participant 1

2

5

4

Participant 2

2

4

5

Participant 3

3

3

5

_________________________________________________________________________

In the area of content knowledge, all participants in the English condition reached
mastery by the end of the study, and two of the participants retained a level of at least 4 out of 5
answers correct on the maintenance probe. One participant scored 3 out of 5 answers correct on
the maintenance probe, but his maintenance measure occurred one week after the other
participants because he was absent on the day of the first probe. Two of the students’ baseline
scores were significantly higher than on any of the vocabulary probes because the picture
supports in the question text and answer choices made it relatively easy for them to choose the
correct answer from the field of three. As a result, there were no significant differences between
baseline and intervention means for those two participants. Overall, the English intervention was
ineffective in increasing the participants’ cell content knowledge due to the low percentage of
non-overlapping data.
In the PVR condition, all participants reached mastery by the end of the study, and all of
the participants retained a level of at least 4 out of 5 answers correct on the maintenance probe.
However, all participants’ baseline scores were higher than on any of the vocabulary probes. The
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field of two answer created a high degree of variability in all baseline scores and in participant
one’s intervention scores. Therefore, there was no significant increase in scores between baseline
and intervention for two of the three participants. Overall, the PVR intervention was ineffective
in increasing the participants’ precipitation content knowledge due to the low percentage of nonoverlapping data that was caused by the highly variable baseline scores. Graphs of all
participants’ science content knowledge data are shown in Figure 7 (English – Cells) and Figure
8 (PVR – Precipitation).
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Figure 7. Science content knowledge –English (Cells)
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Figure 8. Science content knowledge – PVR (Precipitation)
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Research Question 5
Does the use of the preview-view-review strategy increase the level of participation for
students with intellectual disabilities who are learning English when compared to instruction in
English alone?
Six sets of data (i.e., intervention 1 [phase 1], intervention 2 [phase 1], intervention 1
[phases 1 & 2], intervention 2 [phases 1 & 2], intervention 1 [phases 1, 2, & 3], intervention 2
[phases 1, 2, & 3]) were visually analyzed to compare the students’ level of participation in
science instruction in English to science instruction using the preview-view-review strategy (in
English and Spanish). The data sets were then aggregated into an overall participation
performance score across the total number of opportunities to participate in each condition.
Because some of the students were not present for all lessons, their total participation
opportunities varied according to their attendance. Each participant’s mean and range were
calculated for each total skill set (see Tables 23 and 24). As these skill sets were only measurable
during the actual lesson delivery, there are no baseline or maintenance measures for this research
question.
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Table 23
Participation Skill Means, Ranges, and Standard Deviations (English - Cells)
______________________________________________________________________________
Participant
# of Opportunities # of Completions
Mean Skills/Session
Range
______________________________________________________________________________
Participant 1

235

235

9.4

8.0

Participant 2

211

211

9.2

8.0

Participant 3

220

220

9.6

8.0

______________________________________________________________________________

Table 24
Participation Skill Means, Ranges, and Standard Deviations (PVR - Precipitation)
______________________________________________________________________________
Participant
# of Opportunities # of Completions
Mean Skills/Session
Range
______________________________________________________________________________
Participant 1

235

235

9.4

8.0

Participant 2

211

211

9.2

8.0

Participant 3

220

220

9.6

8.0

______________________________________________________________________________

All three participants had a 100% rate of participation in all lessons in both conditions.
They were active and engaged in both English and Spanish as the content of the lessons was
novel and the interventionist had established a high level of rapport with the students. The rate of
student participation was predicted to be higher in the PVR condition than the English condition.
However, there was no difference in the level of participation between the two conditions. All
three participants had a 100% rate of participation in all lessons in both conditions. As a result,
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the data were not graphed. The participants were active and engaged in both English and
Spanish.
Fidelity and Reliability Measures
Student reliability data (e.g., skill acquisition, participation) and teacher fidelity data on
the interventionist’s implementation of the science curriculum and the preview-view-review
strategy were reviewed by three observers. Skill acquisition data were collected using the
Vocabulary Progress Monitoring Form (see Appendix I) and the Content Knowledge Progress
Monitoring Form (see Appendix J). Participation data were collected using the Participation
Progress Monitoring Form (see Appendix K). Data on teacher fidelity of implementation were
collected using the Treatment Fidelity Checklists for English and PVR (see Appendix G and
Appendix H).
Student Performance Interrater Reliability
Interrater reliability data on student performance across 25% of the videotaped sessions
were collected using the Vocabulary Progress Monitoring Form (see Appendix I), the Content
Knowledge Progress Monitoring Form (see Appendix J), and the Participation Progress
Monitoring Form (see Appendix K). Six videos were viewed and data collected on vocabulary
and content knowledge in each condition, as well as student participation. These data were
compared to the data collected during the study. The two sets of data were compared using the
formula [agreements/ (agreements + disagreements)] x 100 = percent of agreement. Interrater
reliability data for student performance is in Table 25.
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Table 25
Student Performance Interrater Reliability
________________________________________________________________________
Skill
Data Collector 1
Data Collector 2
% of Agreement
________________________________________________________________________
Word Identification

170/170

166/170

97.6%

Picture Identification

170/170

164/170

96.5%

Word-to-Picture Matching

170/170

170/170

100%

Content Knowledge

170/170

170/170

100%

Participation

235/235

235/235

100%

________________________________________________________________________

Teacher Fidelity of Implementation
After viewing the daily video recordings, fidelity checklists (see Appendix G and
Appendix H) were completed for each lesson in both conditions. The number of steps on the
checklist that were completed accurately (scored “yes” by the observer) determined the fidelity
of the treatment. Treatment fidelity was calculated using the formula [instructional components
implemented correctly/(instructional components implemented correctly + instructional
components implemented incorrectly) X 100 = percent of treatment fidelity]. Treatment fidelity
is found in Table 26.
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Table 26
Teacher Fidelity of Implementation
________________________________________________________________________
# of Steps Correct
Total # of Steps
% of Fidelity
________________________________________________________________________
English Lessons

124

125

99.2%

PVR Lessons

272

275

98.9%

English Probes

213

217

98.2%

PVR Probes

210

217

96.8%

_________________________________________________________________________

Teacher Fidelity Interrater Reliability
Interrater observer data on the teacher’s fidelity of implementation was calculated across
25% of the videotaped sessions of probes and daily instruction by completing the corresponding
checklists for each lesson and probe in each condition (see Appendix G and Appendix H).
Fidelity observer reliability was calculated using the formula [agreements/(agreements +
disagreements) X 100 = percent of fidelity observer reliability]. Interrater reliability data are
found in Table 27.
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Table 27
Teacher Fidelity Interrater Reliability
__________________________________________________________________________
Lesson Component
Data Collector 1
Data Collector 2
% of Agreement
__________________________________________________________________________
English Lessons

29/30

29/30

100%

PVR Lessons

64/66

65/66

99.2%

English Probes

42/42

41/42

98.8%

PVR Probes

42/42

42/42

100%

___________________________________________________________________________
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CHAPTER FIVE
DISCUSSION
While there are substantial bodies of research that validate the effectiveness of evidencebased practices for both students learning English and students with intellectual disabilities (ID),
there is a paucity of empirical research that identifies effective methods for teaching academic
and functional skills to students with ID who are learning English (Rivera, Spooner, Wood, &
Hicks, 2013). Students with severe disabilities who are learning English frequently are placed in
monolingual special education classes with limited access to second language supports (Harry,
Grenot-Scheyer, Smith-Lewis, Park, Xin, & Schwartz, 1995). These students experience
cognitive dissonance when they must communicate with family in one language while trying to
learn academic content in English, especially when their comprehension is limited by their lack
of academic English proficiency (Mueller, Singer, & Carranza, 2006).
The majority of research supports the effectiveness of bilingual instruction to promote
the acquisition of language and literacy for students learning English (Echevarria, 1995; Hoover,
Klingner, Baca, & Cervantes, 2008; Kummerer, 2010; Peregoy & Boyle, 2008; Thomas &
Collier, 2003; Wong-Fillmore, 1991). When these students receive instruction in their native
language and English, they develop fluency and proficiency in both languages (Mercuri, 2015).
In addition, they demonstrate significantly higher levels of the academic language proficiency
necessary to pass high-stakes tests required for high school graduation (Echevarria, 1995;
Hoover, Klingner, Baca, & Cervantes, 2008; Kummerer, 2010; Peregoy & Boyle, 2008).
However, there are few studies that have examined the use of native language instruction with
students who are learning English and have intellectual disabilities (Duran & Heiry, 1986;
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Rohena, Jitendra, & Browder, 2002; Spooner, Rivera, Browder, Baker, & Salas, 2009; Rivera,
Wood, & Spooner, 2012; Rivera, Spooner, Wood, & Hicks, 2013).
The Every Student Succeeds Act (ESSA, 2015) explicitly outlines literacy in science as
an outcome for students with and without disabilities, and the Individuals with Disabilities
Education Act (2004) mandates that students with disabilities have access to the general
education curriculum. Additionally, ESSA (2015) delineates the requirement for challenging
academic standards with an emphasis on college and career readiness for all students, even those
with the most severe disabilities. Based on these mandates, there has been an increased interest
in implementing evidence-based practices to teach academic skills to students with severe
disabilities (Spooner, Knight, Browder, & Smith, 2012). However, there has been limited
research conducted on teaching science to students with significant intellectual disabilities
(Ahlgrim-Delzell, Knight, & Jimenez, 2009).
One bilingual strategy that can be applied to content area instruction is the preview-viewreview (PVR) strategy (Lessow-Hurley, 2013). This is an instructional strategy in which the
teacher introduces a lesson in the student’s native language, teaches the lesson in English, and
facilitates the closing activity in the student’s native language. The PVR method helps students
for whom English is not their first language to become familiar with the vocabulary and concept
of the lesson in their native language (L1) prior to instruction, thereby increasing their
understanding of the content. The body of the lesson is taught in English (L2), and the closure
and discussion is conducted in Spanish (L1). This instructional format allows students to use L1
to demonstrate their understanding of what they have learned (Mercuri, 2015). Preview-viewreview is a strategy that can be paired with any curriculum or instructional method, meaning that
it can be used with students with diverse needs (Lessow-Hurley, 2013).
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This study was designed to measure the effect of an evidence-based science curriculum,
delivered in both English and Spanish using the preview-view-review (PVR) strategy, on the
science vocabulary and content knowledge acquired by students with moderate to severe
intellectual disabilities who are learning English. This intervention was compared to the same
research-based science curriculum delivered in English only. It was predicted that the PVR
condition would produce higher rates of learning and participation than the English-only
condition. However, the results from this study indicated that both interventions were equally
effective in producing high levels of participation and learning with no significant differences
between the two interventions for this population of students.
Three students with intellectual disabilities and limited English proficiency who attended
the same self-contained life skills classroom in an urban middle school participated in this study.
All were qualified to receive special education services under the category of intellectual
disability as defined by the Nevada Administrative Code (NAC, 2000). In addition, all
participants were native Spanish speakers who had emergent levels of English proficiency as
measured by the WIDA Alternate Access for ELLs (WIDA, 2012).
The intervention was delivered over the course of 9 weeks that included 1 week of
baseline and a post-intervention maintenance probe delivered 2 weeks after the end of daily
instruction. Using a parallel treatments design, both the English and PVR interventions were
delivered concurrently via different, but equally challenging lessons on cells (English only) and
precipitation (PVR). This is similar to research conducted by August et al. (2009) and Clark et al.
(2012) who used students’ native language to clarify science concepts and provide language
scaffolds for English language acquisition.
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Each instructional session began with a lesson on cells in English followed by a lesson on
precipitation using PVR. Probes on both lessons were conducted daily at the end of instruction,
with the probes in English conducted first. The participatory elements of the lessons were broken
down into skill sets, with only the first skill set taught in the first week. The second week of
instruction included skill sets one and two, and weeks three through six contained all three skill
sets. Additionally, vocabulary instruction began during week one of intervention, and direct
teaching of content knowledge questions and answers began in week three.
All lessons used an inquiry approach to teach science concepts. Vocabulary and content
were taught using constant time delay procedures that were incorporated into the curriculum
developed by Browder et al. (2008). Constant time delay has been shown to be an effective
method for teaching a variety of skills to students with severe disabilities (Schuster et al., 1996;
Mechling & Gast, 2003; Jameson et al., 2008; Browder et al., 2009).
Vocabulary Word and Picture Identification
Questions one and two addressed the acquisition of vocabulary words and pictures related
to each lesson’s content. It was predicted that the students would learn more vocabulary words
and pictures in the PVR condition than in the English-only condition. However, their learning
was equal in both conditions in that the participants all made significant gains on vocabulary in
both English and PVR. While all students began with a baseline of zero on the word and picture
vocabulary, they all achieved and maintained mastery of the words and pictures. Rohena et al.
(2002) experienced similar outcomes when comparing the effects of instruction in English to
instruction in Spanish for teaching students with ID learning English to read English sight words.
Much like the current study, they found that students learned the material regardless of the
language of instruction. A likely reason for the students’ success in both conditions is that the
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evidence-based teaching structure of the Teaching to Standards: Science (Browder et al., 2008)
curriculum was effective for teaching science, regardless of the language of instruction. This is
commensurate with the research of Ahlgrim-Delzell et al. (2009) and Browder et al. (2012), who
found that an inquiry approach, combined with systematic instruction and time delay procedures,
was effective in teaching science to students with ID.
While it was predicted that the participants would make greater gains in the PVR
condition, they actually performed slightly better in the English-only condition. This was likely
due to the fact that the vocabulary in the PVR lesson on precipitation was more complex than the
cell vocabulary in the English lesson. For example, a common error for all three students was the
confusion of “condensation” and “conservation” for both words and pictures in the PVR
condition. Even when they recognized the difference, they had difficulty giving an accurate
pronunciation of these words.
One difference that was very apparent in the probes was the manner in which the students
attacked unknown words and pictures. In the English-only condition, they all spelled out the
words letter by letter in an effort to decode the words. A common error among the three
participants was substituting the word “call” for the word “cell.” In the PVR condition the
students had a tendency to guess words based on the beginning letter(s) rather than attempting to
decode the word letter by letter. They also provided more detailed descriptions of the picture
vocabulary in the PVR condition (e.g., “agua caliente” for “evaporation”, “agua fria” for
“condensation”). These results mirror the findings of Clark et al. (2012), who noted that
emergent bilingual students who were provided dual language supports during online science
inquiry lessons responded with more in-depth descriptions when writing about science concepts
than did their peers who participated in English-only online inquiry lessons.
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Word-to-Picture Matching
Question three predicted that the students would complete a higher level of word-topicture matches in the PVR condition than in the English-only condition. While all participants
achieved mastery of 80% or higher in the English-only condition, only two of the three did so in
the PVR condition. Additionally, while the students made gains in both conditions, the gains
were higher in the English-only condition. However, neither condition produced gains that were
comparable to students’ performance on word and picture identification. One reason for this may
be that baseline was artificially high on the word-to-picture matching in both conditions, as the
participants frequently guessed correctly when choosing the match from a field of three. This
reduced the mean increases and PND for all three students, making both interventions less
effective. This is consistent with the findings of Rivera et al. (2013), who concluded that there
was no evidence to support the superiority of either English or Spanish instruction in teaching
vocabulary words and picture recognition to students with ID who were learning English.
However, further research is needed in this area (Spooner et al., 2009; Rivera et al., 2012).
Content Knowledge
Question four predicted that the students would acquire greater content knowledge in the
PVR condition than in the English-only condition. Content knowledge probes were not included
in the curriculum, but were created from the questions at the end of the lesson-based stories in
ScienceWork (Courtade et al., 2008). While content knowledge instruction did not begin until
week three, the students were probed on content knowledge from the beginning of the study. For
the lesson on cells (English-only), the questions and answers had picture cues arranged in a rebus
format, and each of the five questions had an array of three corresponding answer choices. For
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the precipitation lesson (PVR), the students were given five different temperatures and asked
whether precipitation would fall as rain or snow at that temperature.
While all students reached mastery in both conditions, the gains were minimal due to the
high baseline means. The picture cues in the cell assessment made it very easy for students to
choose the correct answer by matching the picture cues in the question and answer. Because the
precipitation questions only had a field of two answer choices, it also was very easy for the
students to guess correctly without actually knowing the answer. In addition, the guessing by the
participants led to a high degree of variability in some of the trends, especially for Participant 1
in the PVR condition, who simply chose in alternating patterns (i.e., rain, snow, rain, snow, rain)
regardless of the order in which the temperatures were presented. These findings differ from
those of Hudson et al. (2014), who used peer-mediated prompting strategies and read-alouds of
adapted science texts to teach students with ID to answer literal and inferential science questions.
The baseline data in their study more accurately represented the students’ knowledge because
there were nine answer choices from which to choose, making it more difficult to select the
correct answer by guessing.
Participation Skills
Question five predicted that the learners would achieve higher levels of participation in
the PVR condition compared to the English-only condition. All of the students achieved a level
of 100% participation in both conditions, so there was no measurable difference. However,
although not directly measured in the context of this study, it was observed that the students
engaged in a higher quality of participation in the PVR condition. This was apparent from the
beginning of baseline, as they exhibited increased enthusiasm and responsiveness when the
interventionist began probing in Spanish. It appeared that the strong connection to their instructor
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led to deeper discussions in the PVR condition with the students being more likely to volunteer
information and give more detailed descriptions. This finding is consistent with the research of
Corcoll (2013) who found that while students’ use of two or more languages in the classroom did
not contribute to gains in vocabulary or content knowledge, it did produce improvements in selfesteem, motivation, and contributed to a positive classroom environment. Although the students
engaged willingly in the lessons in both conditions, they appeared to be connected to the
precipitation lesson, most likely because they felt comfortable answering in both English and
Spanish. This corroborated the findings of Gonzalez-Davies (2014) who found that students’ use
of bilingual translation strategies strengthened their teamwork and increased their active
participation during instruction.
Conclusions
Based on the results of the study, the following conclusions can be made regarding the
efficacy of the English-only and PVR interventions:
1. Both the English-only and PVR interventions were effective in teaching science
vocabulary words and pictures to English learners with ID. This is likely a result of
the structure of the research-based science lessons developed by Browder et al.
(2008). Neither intervention produced a significant difference in content knowledge,
likely due to the simplicity of the questions and the artificially high baselines created
by guessing correctly.
2. While the addition of Spanish in the PVR condition did not produce significantly
higher outcomes than the English-only instruction, it also had no negative effects on
student learning. This contradicts the misconception that introducing native language
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into instruction is confusing to the students and prevents them from learning new
vocabulary or concepts (Protheroe, 2011).
3. The students were active participants in both conditions. This may be due to the
enthusiasm of the interventionist and the structure of the inquiry-based lessons, both
of which created many opportunities for student participation.
4. While there was no measurable difference in the amount of participation between the
two conditions, there was a noticeable difference in the quality of discussion and
participation in the PVR condition. This was likely due to the level of comfort felt by
the students, as they were allowed to choose their language of response, knowing that
their answers would be acknowledged in either language. Corcoll (2013) and
Gonzalez-Davies (2014) found that students provided richer responses and deeper
conversations when classroom discourse incorporated their native language.
5. Although the students achieved significant increases in word and picture vocabulary
identification in both conditions, there was no measurable difference in the
effectiveness of the PVR (precipitation) condition as compared to the English-only
(cells) condition. There may have been several contributing factors, such as the more
difficult vocabulary in the PVR condition, or the fact that there were only five
word/picture combinations and five content questions for each lesson, making it easy
to master all dependent variables in both conditions. Also, the lesson on cells
(English-only) was always taught first, which may have left the participants
exhausted by the time they were probed on precipitation (PVR).
6. The content questions did not accurately represent the full scope of content that was
taught in the context of each lesson. For example, there was a question on fossils, yet
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fossils were not addressed until a later lesson in the unit. There was also a great deal
of information that the students learned in the precipitation lesson, but snow and
temperature were not addressed in the lesson itself.
7. Due to the small sample size in the study, it is difficult to generalize the results to a
larger population. One reason for the small sample size was the lack of bilingual
interventionists and/or teachers who were capable of implementing the PVR
intervention, an issue noted in previous research by Mueller et al. (2006). Another
reason was the distribution of the population, as it was difficult to find larger groups
of students with intellectual disability who are learning English and were enrolled in
the same school.
Recommendations for Further Study
1. This study added to the existing literature in the field of instructional methods for
students with intellectual disabilities who are learning English (Duran & Heiry, 1986;
Rohena et al., 2002; Spooner et al., 2009; Rivera et al., 2012; Rivera et al., 2013;
Reed, 2013). More importantly, it serves as a pilot study on effective methods for
teaching science to students with ID who are learning English, as there has been no
previous research in this area to date.
2. Due to the small sample size and the limited content knowledge assessment measures,
the results cannot be generalized to a larger population at this time. It would be
beneficial to replicate this study on a larger scale with more challenging content
taught over a longer period of time to determine whether there would be any
significant difference between teaching conditions.
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3. Future studies should examine the elements of the intervention independently to
determine which instructional elements have the greatest impact on student learning.
Future studies should also examine time on task as an outcome, to determine which
instructional methods produce the highest percentage of engagement.
4. Given the large number of students with disabilities who are learning English in U.S.
schools, future research should focus on identifying effective instructional methods to
teach different domains of academic content to this population. Studies should be
conducted to apply bilingual strategies, like PVR, to academic instruction in all
subject areas.
Summary
Children and youth learning English are the fastest growing subgroup of students in the
United States (DHHS, 2016). Unfortunately, this group experiences poor outcomes in the
academic area of science achievement (Lee & Buxton, 2013). Without language supports in
place, they are easily overwhelmed by the linguistic demands of science content (Bravo &
Cervetti, 2014). Students with disabilities who are learning English experience substantially
poorer educational outcomes than their peers without disabilities (Hart, 2009), particularly in
content area subjects (Bravo & Cervetti, 2014).
Because students with ID often need more time to master skills and concepts, it
increasingly is important to use evidence-based practices when teaching this population
(Spooner, Knight, Browder, & Smith, 2012). While children without disabilities acquire a wide
array of concepts and skills through their daily interactions, children with ID are unable to learn
these skills and concepts without the use of systematic instruction and other evidence-based
teaching methods (Celik & Vuran, 2014). Additionally, research indicates that integrating
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science and literacy instruction with inquiry-based science approaches and explicit instruction
using key vocabulary has a significant impact on the science achievement of students learning
English (Lara-Alecio, Tong, Irby, Guerrero, Huerta, & Fan, 2012).
Students learning English attain higher levels of understanding when content and
instruction are provided in their native language (Mercuri, 2015). Because PVR is a strategy that
can be applied to any lesson or content area, this study was unique in its application of this
strategy to science instruction for students with intellectual disabilities learning English. As the
current study produced mixed results (e.g., slightly in favor of the English condition) it is
difficult to ascertain with certainty how effective the PVR strategy was in helping the students to
learn science. However, the level of excitement and engagement among the students in the PVR
condition, even though not addressed in the research questions, was much higher than in the
English-only condition.
Based on the students’ increased enthusiasm for the PVR intervention, it is recommended
that practitioners and teachers include native language in their daily instruction in some fashion.
Even though PVR did not produce higher outcomes than the structured lessons in English, the
students engaged in higher quality participation when they were allowed to use their native
language during instruction. The instructional methods used for teaching vocabulary in this study
were highly effective in both languages, demonstrating that explicit direct instruction is valuable
for both students with intellectual disabilities and students learning English. While much more
research is needed in this area, the current study can serve as the foundation for future
investigation of effective methods for teaching academic content and concepts to students with
ID who are learning English. The ethical goal for students with intellectual disabilities who are
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learning English is access to the general education curriculum and the experience of a successful
education.
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STUDENT LETTER OF ASSENT – ENGLISH
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APPENDIX B
STUDENT LETTER OF ASSENT - SPANISH

187

188

189

APPENDIX C
PARENT LETTER OF INFORMED CONSENT – ENGLISH
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APPENDIX D
PARENT LETTER OF INFORMED CONSENT – SPANISH
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APPENDIX E
INTERVENTIONIST LETTER OF INFORMED CONSENT
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INFORMED CONSENT
Department of Educational and Clinical Studies
TITLE OF STUDY: Preview-View-Review: Increasing Academic Access for
English Language Learners with Intellectual Disabilities
INVESTIGATOR(S): Kyle Higgins, Ph.D, Tracy Spies, Ph.D, and Dolores Williamson,
M.Ed
CONTACT PHONE NUMBER: 702-895-3205
For questions or concerns about the study, you may contact Dr. Kyle Higgins at (702) 895-1102.
For questions regarding the rights of research subjects, any complaints or comments regarding
the manner in which the study is being conducted, contact the UNLV Office of Research
Integrity – Human Subjects at 702-895-2794, toll free at 877-895-2794 or via e-mail at
IRB@unlv.edu
Purpose of the Study
You are invited to participate in a research study. The purpose of this study is to measure the
effects of the preview-view-review strategy on the academic learning of English language
learners with intellectual disabilities. Preview-view-review is a strategy that uses Spanish and
English to help Spanish-speaking students learn academic content. We hope to find out whether
teaching in Spanish and English increases the students’ ability to learn and remember science
words and content.
Participants
You are being asked to participate in the study because you are a bilingual special education
teacher and are currently obtaining a Master’s degree in special education.
Procedures
If you agree to take part in this study, you will be asked to: (a) agree to be videotaped while
teaching science lessons, (b) teach two 15-minute lessons for 5 days per week over a 5-week
period, (c) administer baseline and maintenance assessments and daily probes, and (d) be trained
on how to administer lessons and conduct assessments. The length of this study is about 9 weeks.
Benefits of Participation
There may not be benefits to you from participating in this study. We are trying to determine
which method is more effective in increasing the students’ knowledge of science words and
concepts.
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Risks of Participation
There are risks involved in all research studies. This study may include only a minimal chance of
risk. During the study, video recording will be used to observe instruction and student responses.
A potential risk may be loss of confidentiality, but safeguards will be put in place to prevent this
from happening.
Cost /Compensation
There will not be any financial cost for you to take part in this study because all instruction will
take place during regular school hours. This study will last for a total of nine weeks, and will
take about 30-60 minutes per day, five days per week, over the course of the study. You will not
be paid for your time.
Voluntary Participation
Your participation in this study is voluntary. You may refuse to participate in this study or in any
part of this study. You may withdraw from the study at any time without harm to your
relationship with the university. You are encouraged to ask questions about this study at the
beginning or at any time during the research study.
Confidentiality
All data collected during this study will be kept completely confidential. No reference will be
made in written or oral materials that could link you to this study. All records will be stored in a
locked facility at UNLV for at least three years after the end of the study. After the storage time
has expired, the records will be destroyed.
Participant Consent:
I have read the above information and agree to participate in this study. I have had the
opportunity to ask questions. I am at least 18 years of age. A copy of this form has been given to
me.

Signature of Interventionist

Date

Interventionist’s Name (Please Print)

By signing below, I agree to allow my teaching to be videotaped during the study.

Signature of Interventionist

Date
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APPENDIX F
TEACHER LETTER OF ACCESS
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APPENDIX G
SCIENCE LESSON TREATMENT FIDELITY CHECKLIST
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Treatment Fidelity Checklist (English - Cells)

Rater’s Name: ____________________________

Date of Videotaping: ___________

Student ID#: __________________

Skill Set #: ________

□ N□

1. Was the camera set up prior to the start of the lesson?

Y

2. Was the camera placed so that instruction, students and materials were clearly
visible?

Y

3. Did the teacher preteach the vocabulary words and pictures using 0s and 5s
constant time delay and the system of least prompts?

Y

4. Did the teacher follow the script in the lesson (where applicable) without
exception?

Y

5. Did the teacher engage and/or prompt students to demonstrate each skill in the
appropriate participation skill set(s)?

Y

6. Did the teacher follow the script for vocabulary probes without exception?

Y

7. Did the teacher follow the script for content knowledge probes without
exception?

Y

8. Did the teacher conduct the vocabulary and content knowledge probes in
English?

Y

9. Did the teacher accept student responses in both English and Spanish during
the vocabulary and content knowledge probes?

Y

10. Did the teacher praise students for staying on task during probes?

Y

11. Did the teacher praise students for answering correctly and making attempts to
answer during the lesson?

Y
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□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□

12. Did other Spanish speakers in the room refrain from prompting students or
translating the English parts of the script?
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□ N□

Y

APPENDIX H
PREVIEW-VIEW-REVIEW TREATMENT FIDELITY CHECKLIST
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Treatment Fidelity Checklist (Preview-View-Review - Precipitation)

Rater’s Name: ____________________________

Date of Videotaping: ___________

Student ID#: ___________________

Skill Set #: _________

□ N□

1. Was the camera set up prior to the start of the lesson?

Y

2. Was the camera placed so that instruction, students and materials were clearly
visible?

Y

3. Did the teacher preteach the vocabulary words and pictures in Spanish using
0s and 5s constant time delay and the system of least prompts?

Y

4. Did the teacher follow the script in the lesson (where applicable) without
exception?

Y

5. Did the teacher engage and/or prompt students to demonstrate each skill in the
appropriate participation skill set(s)?

Y

6. Did the teacher follow the script for vocabulary probes without exception?

Y

7. Did the teacher follow the script for content knowledge probes without
exception?

Y

8. Did the teacher deliver the lesson introduction in Spanish?

Y

9. Did the teacher accept student responses in both English and Spanish during
the lesson introduction?

Y

10. Did the teacher deliver the body of the lesson in English with no use of
Spanish?

Y

11. Did the teacher prompt students to respond in English during the body of the
lesson?

Y
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□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□
□ N□

□ N□

12. Did the teacher deliver the closing activity and discussion in Spanish?

Y

13. Did the teacher accept student responses in both English and Spanish during
the closing activity and discussion?

Y

14. Did the teacher conduct the vocabulary and content knowledge probes in
Spanish?

Y

15. Did the teacher accept student responses in both English and Spanish during
the vocabulary and content knowledge probes?

Y

16. Did the teacher praise students for staying on task during probes?

Y

17. Did the teacher praise students for answering correctly and making attempts to
answer during the lesson?

Y

18. Did other Spanish speakers in the room refrain from prompting students or
translating the English parts of the script?

Y
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□ N□
□ N□
□ N□
□ N□
□ N□
□ N□

APPENDIX I
VOCABULARY PROGRESS MONITORING DATA COLLECTION SHEET
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Vocabulary Progress Monitoring Form
Student’s name
Lesson:

□ Cells

Date______________________
□Precipitation

Key: – error + independent correct
Dates
Picture cards

Word cards

Picture/word card match

209

APPENDIX J
CONTENT KNOWLEDGE PROGRESS MONITORING DATA COLLECTION SHEET
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Content Knowledge Progress Monitoring Form
Student’s name
Lesson:

□ Cells

Date ______________________
□ Precipitation

Key: – error + independent correct
Dates
Assessment Question 1

Assessment Question 2

Assessment Question 3

Assessment Question 4

Assessment Question 5
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APPENDIX K
PARTICIPATION PROGRESS MONITORING DATA COLLECTION SHEET

212

Participation Progress Monitoring Form
Student’s name
Lesson:

Date______________________

□ Cells
□Precipitation

Key: – error + independent correct
Dates
Skill Set #1
Identify materials
Say what you know
Say what you want to know
Skill Set #2
Say how you can find out
Predict what will happen
Compare examples
Identify similarities
Identify differences
Skill Set #3
State discovery
Say what you found out
Say why it happened
Say what you learned
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APPENDIX L
SCHOOL DISTRICT ADMINISTRATOR LETTER OF ACCESS

214
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APPENDIX M
SCHOOL PRINCIPAL LETTER OF ACCESS

216

217

APPENDIX N
VOCABULARY WORD FLASH CARDS
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cell

bacteria

cell division

nutrition
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APPENDIX O
VOCABULARY PICTURE FLASH CARDS
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221

APPENDIX P
CONTENT KNOWLEDGE QUESTIONS (ENGLISH)
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I HELP ARMS AND LEGS MOVE.

I AM

I TAKE IN WATER

FROM

I MAKE

I

AM

AND FOOD

GREEN LEAVES

AN

IMPRINT

THE SOIL.

FROM THE SUN'S LIGHT.

FROM

I AM

I AM

A DINOSAUR. I AM

I HELP EYES, EARS, HANDS, AND NOSES DO THEIR JOBS. I
AM
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APPENDIX Q
CONTENT KNOWLEDGE ANSWER CHOICES (ENGLISH)
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AN ANIMAL CELL

AN ANIMAL CELL

A ROCK

AN ANIMAL CELL

A ROCK

A PLANT CELL

A ROCK

A PLANT CELL

A FOSSIL

A PLANT CELL
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A ROCK

A PLANT
CELL

AN ANIMAL
CELL

A PLANT
CELL

AN ANIMAL
CELL

APPENDIX R
PUBLISHER’S LETTER OF PERMISSION TO USE CURRICULUM
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APPENDIX S
PARTICIPATION SKILL SETS
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Participation Skill Sets
________________________________________________________________________
Skill Set 1
Skill Set 2
Skill Set 3
________________________________________________________________________
Identify materials

Say how you can find out

State discovery

Say what you know

Predict what will happen

Say what you found out

Say what you want to know Compare examples

Say why it happened

Identify similarities

Say what you learned

Identify differences
_________________________________________________________________________
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APPENDIX T
SCRIPTED SCIENCE LESSON EXAMPLE (ENGLISH)
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232

233
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APPENDIX U
KWHL CHART
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KWHL chart
What
do you
Know?

What do you
Want to
know?
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How can
you find
out?

What
did you
Learn?

APPENDIX V
SCIENCE WORK STORY EXAMPLE (ENGLISH)
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240

241

APPENDIX W
STUDENT RESPONSE GUIDE EXAMPLE (ENGLISH)
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APPENDIX X
SCIENCE WORK STORY EXAMPLE (SPANISH)
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LAS DIFERENTES FORMAS DE PRECIPITACIÓN

CUANDO LAS GOTAS DE AGUA HACEN LAS NUBES PESADAS,

CAEN COMO PRECIPITACIÓN. LA TEMPERATURA DEL AIRE CERCA

2

DEL SUELO HACE DIFERENTES FORMAS DE PRECIPITACIÓN. DOS

FORMAS DE PRECIPITACIÓN SON LLUVIA Y NIEVE.

EL AIRE POR ENCIMA DE LA TIERRA ESTÁ MUY FRÍO. CUANDO

UNA NUBE ESTÁ LLENA DE GOTITAS DE AGUA, EL AGUA PUEDE SER

CRISTALES DE HIELO O COPOS DE NIEVE, AUN EN UN DÍA DE
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VERANO MUY CALIENTE! EN VERANO, LOS COPOS DE NIEVE CAEN
FUERA DEL

CAMINO DE LAS NUBES SOBRE LA TIERRA. SI LA TEMPERATURA DEL
AIRE

CERCA DEL SUELO ESTÁ POR ENCIMA DE CONGELACIÓN, SE DERRITEN
LOS

COPOS DE NIEVE Y LA PRECIPITACIÓN ES DE LLUVIA.

EN INVIERNO LOS COPOS DE NIEVE CAEN DE LAS NUBES TAMBIÉN. SI
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LA TEMPERATURA DEL AIRE CERCA DEL SUELO ES BAJO CERO, NO

SE DERRITEN

LOS COPOS DE NIEVE. ENTONCES LA PRECIPITACIÓN ES DE NIEVE.

247

APPENDIX Y
LIST OF CURRICULUM MATERIALS AND MANIPULATIVES
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APPENDIX Z
INSTRUCTIONAL PROCEDURES IN ENGLISH
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Instructional Procedures in English
Vocabulary Instruction in English

Science Instruction in English

1. Make an array of all vocabulary
pictures from the unit.
2. Using 0s time delay, ask student
“Show me (cell)” while pointing to
picture.
3. If student points to correct picture,
give praise. If student does not point,
provide physical prompt.
4. Shuffle cards and repeat for remaining
pictures.
5. After completing 0s round, arrange
cards a second time and ask student
“Point to (cell)”.
6. Give student 5s to respond
independently.
7. If student points to correct picture,
give praise. If student does not point
or makes an error, point to correct
picture and say, “This is (cell). Point
to (cell). Say (cell).
8. Shuffle cards and repeat for remaining
pictures.
9. Repeat steps 1-8 using word cards,
then again for matching word cards to
picture cards.
Lesson 1 – Skill Set 1
1. Engage students by letting them
become familiar with materials (leaf
and plant).
2. Show materials one at a time and ask
students “What do you think this is?
Make a guess.”
3. If student responds correctly, give
praise. If student makes an error, say
“That’s a good guess”, then give a
reason why the response is not correct.
4. Ask students, “What do you know
about this (real leaf, paper leaf)?”
5. If student responds correctly, give
praise and record answer under “K” on
KWHL chart. If student makes an
error, give a reason why the response
is not correct.
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6. Introduce microscope and explain
what it is used for. Ask students,
“What do you want to know about
these (leaves) and this microscope?”
7. Acknowledge all responses, but guide
students to ask, “What do the leaves
look like under the microscope?”
Record the question under “W” on the
KWHL chart.
Lesson 2 – Skill Set 2
8. Point to “W” column on KWHL chart
and restate the question, “What do the
leaves look like under the
microscope?” Ask students, “How can
we find out?” Allow each student to
respond with suggestions.
9. If student responds with an appropriate
answer, give praise and record answer
under “H” on KWHL chart. If student
makes an inappropriate or incorrect
suggestion, demonstrate or explain
why the response is not correct.
10. Review the safety rules for science.
11. Introduce the cell diagram and
concept. Ask students to predict which
leaf (real or paper) will have cells
when put under a microscope. Tally
the students’ predictions on the bottom
of the KWHL chart.
12. Assist students in putting slides of the
real and paper leaf under the
microscope and describing what they
see. Tie students’ observations back to
KWHL chart.
13. Present the real and paper leaves to the
students and ask, “What’s the same
about these two materials?”
14. If student responds correctly, give
praise. If student makes an error or
fails to respond, hold up both leaves
and give feedback, such as “These are
both (leaves, green). That makes them
the same.”
15. Present the real and paper leaves to the
students and ask, “What’s different
about these two materials?”
255

16. If student responds correctly, give
praise. If student makes an error or
fails to respond, hold up both leaves
and give feedback, such as “One is
living and has cells, and the other
doesn’t have cells so it’s not living.
That makes them different.”
Lesson 3 – Skill Set 3
17. Read the scientific discovery
statement, “Living things have cells.”
18. Review what was learned about the
cells in the real leaf, then hold up the
picture and word cards for “cell”. Tell
students, “This is the picture for ‘cell’
and this word says ‘cell’. Say ‘cell’.”
19. Read the scientific discovery
statement again, pointing to each word
in the student response guide so
students can follow along.
20. Review the predictions the students
made and ask each student, “In which
leaf did you find cells?” Allow student
to indicate which leaf had cells.
21. Praise students for responding. Write
“Leaf from plant has cells” on the
bottom of the KWHL chart.
22. Point to the plant leaf and ask
students, “Why did the leaf from the
plant have cells?”
23. Praise students for responding
correctly. Scaffold for students who
don’t respond by asking, “What do we
know about a leaf with cells?”
Summarize that the plant leaf had cells
because it is living.
24. Say, “Let’s review what we learned.
Living things __________.” Have
students respond with “have cells”.
Scaffold for students who don’t
respond or are incorrect by pointing to
the cell illustration and saying, “This
is a living thing. What do you see,
cells or no cells?”
25. Write “Plant leaf cells = living” in the
“L” column of the KWHL chart.
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Science Content Instruction in English

1. Beginning with Lesson/Skill Set 3,
read the story in the ScienceWork
book entitled “Cells mean Life” at the
end of the lesson.
2. Help students apply the scientific
content they learned in the lesson to
the story.
3. Facilitate a discussion to help students
answer the questions at the end of the
story.
4. Present each question one at a time,
along with the three corresponding
answer choices.
5. Using 0s time delay, read the question
to the student and indicate the
appropriate answer by pointing to
picture.
6. If student points to correct picture,
give praise. If student does not point,
provide physical prompt.
7. Repeat the process for each question
until all questions have been
presented.
8. After completing 0s round, present
each question one at a time, along with
the three corresponding answer
choices. Give student 5s to respond
independently.
9. If student points to correct picture,
give praise. If student does not point
or makes an error, point to correct
picture and say, “This is (answer).
Point to (answer). Say (answer).”
10. Repeat the process for each question
until all questions have been
presented.
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APPENDIX AA
INSTRUCTIONAL PROCEDURES IN PREVIEW-VIEW-REVIEW
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Instructional Procedures in PVR
Vocabulary Instruction in Spanish

1. Make an array of all vocabulary pictures from
the unit.
2. Using 0s time delay, ask student “Muestra me
la (precipitacion)” [“Show me (precipitation)”]
while pointing to picture.
3. If student points to correct picture, give praise.
If student does not point, provide physical
prompt.
4. Shuffle cards and repeat for remaining
pictures.
5. After completing 0s round, arrange cards a
second time and ask student “Toque la
(precipitacion)” [“Touch (precipitation)”].
6. Give student 5s to respond independently.
7. If student points to correct picture, give praise.
If student does not point or makes an error,
point to correct picture and say, “Esto es
(precipitacion). Toque la (precipitacion). Decir
(precipitacion).” [“This is (precipitation).
Touch (precipitation). Say (precipitation).
8. Shuffle cards and repeat for remaining
pictures.
9. Repeat steps 1-8 using word cards, then again
for matching word cards to picture cards.

Science Instruction in English and
Spanish (Preview-View-Review)

Lesson 1 – Skill Set 1
1. Engage students by letting them become
familiar with materials (two cups of water).
2. Show materials one at a time and ask students
“¿Qué crees que es esto? Hacer una conjetura.”
[“What do you think this is? Make a guess.”]
3. If student responds correctly, give praise. If
student makes an error, say “Eso es una buena
conjetura” [“That’s a good guess”], then give a
reason why the response is not correct.
4. After students finish guessing, say "Esta es la
imagen de la (precipitación) y esta es la
palabra (precipitación). Diga (precipitación)."
[“This is the picture of precipitation and this is
the word precipitation. Say precipitation.”]
5. Ask students, “What do you know about the
material in this cup?”
6. If student responds correctly, give praise and
record answer under “K” on KWHL chart. If
259

student makes an error, give a reason why the
response is not correct.
7. Introduce sponge and explain how a model is
used in science. Tell students that the sponge
will be a model of a cloud. Ask students,
“¿Qué quieres saber sobre las (nubes y agua)?”
[“What do you want to know about the (clouds
and water)?”]
8. Acknowledge all responses, but guide students
to ask, "¿Qué pasará si vertemos agua en las
nubes?" [“What will happen if we pour water
into the clouds?”] Record the question under
“W” on the KWHL chart.
9. Lesson 2 – Skill Set 2
10. Point to “W” column on KWHL chart and
restate the question, "¿Qué pasará si vertemos
agua en las nubes?" [“What will happen if we
pour water into the clouds?”] Ask students,
"¿Cómo podemos saber?" [“How can we find
out?”] Allow each student to respond with
suggestions.
11. If student responds with an appropriate
answer, give praise and record answer under
“H” on KWHL chart. If student makes an
inappropriate or incorrect suggestion,
demonstrate or explain why the response is not
correct.
12. Review the safety rules for science.
13. Point to sponges and cups of water and explain
to students that we will pour the water from
each cup into a sponge. Remind them that the
water and sponges are models for precipitation
and clouds. Ask students to predict whether
both clouds (full cup of water and almost
empty cup of water) will produce precipitation.
Tally the students’ predictions on the bottom
of the KWHL chart.
14. Hold each sponge over a bowl while pouring
the water into the sponge. Squeeze each
sponge slightly to show how only the full
“cloud” can produce precipitation. Tie
students’ observations back to KWHL chart.
15. Present the two cloud models to the students
and ask, "Éstos son nuestros modelos de
nubes. ¿Cuál es la misma sobre estos dos
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modelos?” [“Here are our models of clouds.
What’s the same about these two models?”]
16. If student responds correctly, give praise. If
student makes an error or fails to respond, hold
up both sponges and give feedback, such as
"Estos son tanto en húmedo. Eso les hace lo
mismo." [“These are both wet. That makes
them the same.”]
17. Present the two cloud models to the students
and ask, "¿Cuál es la diferencia sobre estos dos
modelos?" [“What’s different about these two
models?”]
18. If student responds correctly, give praise. If
student makes an error or fails to respond, hold
up both cloud models and give feedback, such
as "Una nube es más pesado y precipitación
creado, pero el otro no lo hizo. Eso los hace
diferentes." [“One cloud is heavier and created
precipitation, but the other did not. That makes
them different.”]
19. Lesson 3 – Skill Set 3
20. Read the scientific discovery statement,
"Cuando las gotas de agua en las nubes llegar
pesado, el agua cae en forma de precipitación."
[“When water droplets in clouds get heavy, the
water falls out as precipitation.”]
21. Review what was learned about the cloud
models with a little water and a lot of water,
then hold up the picture and word cards for
“precipitation”. Tell students, "Esta es la
imagen de la (precipitación) y esta es la
palabra (precipitación). Diga (precipitación)."
[“This is the picture of precipitation and this is
the word precipitation. Say precipitation.”]
22. Read the scientific discovery statement again
in English, pointing to each word in the
student response guide so students can follow
along.
23. Review the predictions the students made and
ask each student, “Did both clouds create
precipitation – yes or no?” Allow student to
indicate whether both clouds produced
precipitation.
24. Praise students for responding. Write “Only
one cloud created precipitation” on the bottom
of the KWHL chart.
261

Science Content Instruction in
Spanish

25. Point to the cloud models and ask students,
“Why did one cloud create precipitation?”
26. Praise students for responding correctly.
Scaffold for students who don’t respond by
asking, “When we added a lot of water to the
cloud, the cloud got what?” Summarize that
when the cloud was full of water, the water got
heavy and created rain, which is a type of
precipitation.
27. Say, "Vamos a repasar lo que hemos
aprendido. Cuando las gotas de agua en las
nubes llegar pesada, se __________." [“Let’s
review what we learned. When water droplets
in clouds get heavy, they __________.”] Have
students respond with “convierten en la
precipitación” [“become precipitation.”]
Scaffold for students who don’t respond or are
incorrect by pointing to the cloud models and
saying, “Both clouds were wet, but only one
got heavy. What happens if water in the clouds
gets heavy?”
28. Write "Cuando las gotas de agua en las nubes
llegar pesado, el agua cae en forma de
precipitación." [“When water droplets in
clouds get heavy, the water falls out as
precipitation.”] in the “L” column of the
KWHL chart.
1. Beginning with Lesson/Skill Set 3, read the
story in the ScienceWork book entitled "Las
Diferentes Formas de Precipitación" [“The
Different Forms of Precipitation”] at the end of
the lesson in Spanish.
2. Help students apply the scientific content they
learned in the lesson to the story.
3. Facilitate a discussion to help students answer
the questions at the end of the story.
4. Present each question one at a time, along with
the three corresponding answer choices.
5. Using 0s time delay, read the question to the
student in Spanish and indicate the appropriate
answer by pointing to picture.
6. If student points to correct picture, give praise.
If student does not point, provide physical
prompt.
7. Repeat the process for each question until all
questions have been presented.
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8. After completing 0s round, present each
question one at a time, along with the three
corresponding answer choices. Give student 5s
to respond independently.
9. If student points to correct picture, give praise.
If student does not point or makes an error,
point to correct picture and say, “Esto es
(respuesta). Toque la (respuesta). Decir
(respuesta).” [“This is (answer). Touch
(answer). Say (answer).”]
10. Repeat the process for each question until all
questions have been presented.
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APPENDIX BB
PROBE PROCEDURES IN ENGLISH
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Probe Procedures in English
Vocabulary Probes in English

Picture and Word Cards






Cell
Cell division
Bacteria
Disease
Nutrition

1. Gather all pictures and vocabulary words used in
the lesson.
2. Present one picture at a time, asking student
“What is this?”
3. Give student 5s to respond independently.
4. If student names picture correctly within 5s, give
praise for attending to task. If student does not
name picture within 5s or responds incorrectly,
give praise for attending to task. Present next
picture.
5. Repeat steps 2-4 for each remaining picture until
all five have been presented.
6. After completing picture trials, present one
vocabulary word at a time, asking student “What
word is this”
7. Give student 5s to respond independently.
8. If student names word correctly within 5s, give
praise for attending to task. If student does not
name word within 5s or responds incorrectly,
give praise for attending to task. Present next
word.
9. Repeat steps 6-8 for each remaining word until all
five have been presented.
10. Shuffle picture and vocabulary cards. Present one
vocabulary word at a time with an array of three
picture choices.
11. Ask student, “What picture goes with this word?”
12. Give student 5s to respond independently.
13. If student points to correct picture within 5s, give
praise for attending to task. If student does not
point to picture within 5s or responds incorrectly,
give praise for attending to task. Present next
word and picture array.
14. Repeat steps 10-13 for each remaining
word/picture pair until all five have been
presented.

265

Science Concept Probes in
English

1. Gather the questions and answer choices from the
story in the ScienceWork book entitled “Cells
mean Life”.
2. Present each question one at a time, along with
the three corresponding answer choices.
3. Read each question aloud to the student, followed
by the direction, “Point to the correct answer.”
4. Give student 5s to respond independently.
5. If student points to correct answer within 5s, give
praise for attending to task. If student does not
point to answer within 5s or responds incorrectly,
give praise for attending to task. Present next
question and answer choices.
6. Repeat steps 2-5 for each question until all
questions have been presented.
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PROBE PROCEDURES IN SPANISH
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Probe Procedures in Spanish
Vocabulary Probes in Spanish

Picture and Word Cards






Precipitation
Evaporation
Condensation
Pollution
Conservation

1. Gather all pictures and vocabulary words used in
the lesson.
2. Present one picture at a time, asking student
"¿Que es esto?" [“What is this?”]
3. Give student 5s to respond independently.
4. If student names picture correctly in either
English or Spanish within 5s, give praise for
attending to task. If student does not name picture
within 5s or responds incorrectly, give praise for
attending to task. Present next picture.
5. Repeat steps 2-4 for each remaining picture until
all five have been presented.
6. After completing picture trials, present one
vocabulary word at a time, asking student "¿Qué
palabra es ésta?" [“What word is this”]
7. Give student 5s to respond independently.
8. If student names word correctly in English within
5s, give praise for attending to task. If student
does not name word within 5s or responds
incorrectly, give praise for attending to task.
Present next word.
9. Repeat steps 6-8 for each remaining word until all
five have been presented.
10. Shuffle picture and vocabulary cards. Present one
vocabulary word at a time with an array of three
picture choices.
11. Ask student, "¿Qué imagen va con esta palabra?"
[“What picture goes with this word?”]
12. Give student 5s to respond independently.
13. If student points to correct picture within 5s, give
praise for attending to task. If student does not
point to picture within 5s or responds incorrectly,
give praise for attending to task. Present next
word and picture array.
14. Repeat steps 10-13 for each remaining
word/picture pair until all five have been
presented.
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Science Concept Probes in
Spanish

1. Gather the questions and answer choices from the
story in the ScienceWork book entitled “The
Different Forms of Precipitation”
2. Present each question one at a time, along with
the three corresponding answer choices.
3. Read each question aloud to the student in
Spanish, followed by the direction, "Señale la
respuesta correcta." [“Point to the correct
answer.”]
4. Give student 5s to respond independently.
5. If student points to correct answer within 5s, give
praise for attending to task. If student does not
point to answer within 5s or responds incorrectly,
give praise for attending to task. Present next
question and answer choices.
6. Repeat steps 2-5 for each question until all
questions have been presented.
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APPENDIX DD
SCRIPTED SCIENCE LESSON EXAMPLE (PREVIEW-VIEW-REVIEW)
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Concept
When water droplets in clouds get heavy, the water
falls out as precipitation.

Background
In this lesson, students begin to learn about the
Earth’s water cycle. They learn that clouds create
precipitation when the water droplets in the clouds
get heavy. They learn that there are several forms
of precipitation. This lesson uses a model to
demonstrate the concept of precipitation. Sponges
are used as models of clouds.

Material
s

•
•
•
•
•
•
•
•
•

Preparation

2 clear plastic
2 clear plastic
2 sponges
Picture and word card for
evaporation, condensation,
pollution,
conservation

48

Prepare for this lesson by filling
one of the cups full of water and
the other cup with a small
amount of water.

Photo of
KWHL
Safety Rules for Science Class
Student Response Guide, pages 122–
ScienceWork, pages 46–

FRO
M
HOM

Vocabulary
Teach picture symbols and sight
words for this unit (see pages
138–

Water

140) to familiarize students with
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APPENDIX EE
PROMPTING AND TIME DELAY PROCEDURES
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Time delay
Shuffle the pictures or words and display four
of them. Ask the student to point to one. Point
to the correct answer (zero time delay) while
saying: “Point to crust.” Have the student
imitate pointing to the picture for crust.
Shuffle the cards and repeat for the next
word, “layer,” having the student point to
where you point.
When you have advanced through all words,
start another trial. For the next trial, shuffle the
cards as earlier but tell the student to point if
they know the word, but if not, to wait for your
help.
In this round, once giving the direction to point
to a word, wait up to 4 to 5 seconds for the
student to respond. If the student responds
correctly, offer praise. If no response or an
incorrect response, point to the correct answer
and have the student imitate pointing to it. It’s
important in a time-delay procedure to tell the
student not to guess; say: “If you don’t know the
answer, wait and I’ll help you.” If the student
begins making errors, repeat the zero-delay
trials.

System of least prompts
Show the student the illustration of a cell and ask
the student to identify the cell wall. Wait to see if
the student indicates the cell wall without help. If
the student does not point to the answer, does
not respond, or begins to make a mistake, give a
verbal clue: “The cell wall is the outside layer.” If
the student still does not point to the outside
layer, point to the cell wall and say: “This is the
cell wall. Now you touch it. ”If the student still
does not respond, guide the student’s hand to the
cell wall, stating, “This is the cell wall.”

System of least prompts. If using the
system of least prompts, begin by waiting
to see if the student can perform a
response with no help. If the student
doesn’t respond or begins to make an
error, give minor assistance (e.g., verbal
direction). If the student still doesn’t
respond correctly, provide more
assistance (e.g., model how to make the
response).
Some students may still not respond
correctly and may need hand-over-hand
assistance to complete the response.

Time-delay instruction. Each lesson begins by
teaching or reviewing the vocabulary words for
the unit. To use a time-delay procedure,
introduce the target information (e.g., a
vocabulary word) with an immediate prompt,
meaning point to the correct response as you
ask the student to do so. This allows the student
to imitate choosing the correct response without
making an error. This zero time delay is a warmup trial. It’s followed by another trial, where the
student is allowed more time (4 to 5 seconds, if
it’s needed) to respond before a prompt is
provided.

280

After a few days of this process, the zerodelay prompting can be dropped. Show the
card and wait up to 4 to 5 seconds for the
student to anticipate the correct answer. If
the student is correct, give praise. If the
student “waits” for your prompt, model
pointing to the correct answer and have
the student imitate your pointing. If the
student guesses incorrectly, use the
reminder not to guess, “If you’re not sure,
wait and I’ll help you.”

Quick reference of timedelay procedure
First days of the unit
Warm-up round: Point to the response as direction
is given. The student points to each card.
Delay round: Wait 4–5 seconds for the student to
respond. If no response or an incorrect response,
model pointing to the answer and have the student
point.

Remaining days until the unit ends
Skip the warm-up.
Delay round: Wait 4–5 seconds for the student to
respond. If no response or an incorrect response,
model pointing to the answer and have the student
point.
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APPENDIX FF
STUDENT RESPONSE GUIDE EXAMPLE (SPANISH)
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APPENDIX GG
CONTENT KNOWLEDGE QUESTIONS (PREVIEW-VIEW-REVIEW)
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APPENDIX HH
CONTENT KNOWLEDGE ANSWER CHOICES (PREVIEW-VIEW-REVIEW)
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Curriculum Vitae

Dolores Williamson
7218 Limestone Road
Las Vegas, NV 89147
(702) 248-1553
willi429@unlv.nevada.edu

Degrees Awarded
2017 May

Doctor of Philosophy in Special Education
University of Nevada, Las Vegas – Las Vegas, NV
Areas of Emphasis: Intellectual Disabilities and Bilingual Education

2007 August

Master of Education, Special Education
University of Nevada, Las Vegas – Las Vegas, NV
Areas of Emphasis: Intellectual Disabilities and Autism

2006 May

Bachelor of Arts, Special Education
University of Nevada, Las Vegas – Las Vegas, NV
Area of Emphasis: Special Education Generalist

1984 January

Associate of Occupational Studies, Professional Chef Studies
SUNY College at Cobleskill – Cobleskill, NY

Certification
2006-Present

Teacher - Special Education K-12 Generalist
State of Nevada, Department of Education
Endorsements: K-12 Intellectual Disabilities, TESOL
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Professional Experience
2009-Present

Part-Time Faculty – Letter of Appointment
Department of Educational and Clinical Studies
University of Nevada, Las Vegas - Las Vegas, NV

Responsibilities include teaching online and in-person special education courses to
undergraduate and graduate students; developing materials and activities to deliver course
content in online and live classroom environments; grading student exams and
assignments; providing information on student performance to department personnel for
accreditation purposes; maintaining consistent communication with students and university
personnel regarding progress and disciplinary issues.
2012-Present

Special Education Instructional Facilitator
Student Support Services Division
Clark County School District, Las Vegas, NV

Responsibilities include supporting, mentoring, and modeling best practice instructional
strategies and techniques; improving academic and social achievement for students with
disabilities; communicating division procedures and best practices to site administration
and staff through regular staff meetings; facilitating staff development activities, related to
students with disabilities, for administration, licensed, and support staff; informing site
administration of special education concerns/issues that may be supervisory in nature;
assisting division and area teams, administration, licensed, and support staff with the
effective implementation of federal, state, and local mandates; ensuring that students with
disabilities are receiving a free and appropriate education in the least restrictive
environment; assisting parents in problem solving and acquiring the necessary knowledge
and skills to support the development and implementation of their child’s Individualized
Education Plan (IEP); providing staff with information on scientifically-based instruction,
positive behavioral supports (including Applied Behavior Analysis), and other effective
classroom management techniques; assisting licensed staff in providing technical
information, preparing IEPs, and/or referrals for additional/alternative academic and/or
positive behavioral supports; monitoring confidential folders and IEPs to ensure accuracy,
completeness, and compliance; maintaining confidentiality and organization of records
through observable procedures consistent with division and site directives; collaborating
with licensed staff and administration when designing class schedules as it relates to
students with disabilities; effectively using, and training building staff to use, the division’s
electronic IEP system; and working professionally with administrators, staff, parents, and
community.
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2011-2012

Project Facilitator
New Teacher/Alternative Routes to Certification
Student Support Services Division
Professional Development Department
Clark County School District, Las Vegas, NV

Responsibilities include planning, preparing, and facilitating district-wide professional
development for teachers and paraeducators; planning, preparing, and facilitating targeted
professional development for teachers in Alternative Routes to Certification programs;
providing teachers with information related to CCSD Best Practices, the Nevada
Administrative Code, and the Individuals with Disabilities Education Act; supporting
teachers with the implementation of district initiatives regarding assessment, instruction,
and behavior; assisting teachers with IEP development and implementation; assisting
teachers, administrators, and paraeducators with the implementation of Tier I, II, and III
behavioral supports and academic interventions; modeling effective instructional
strategies; assisting teachers with scheduling and meeting the service minutes of all
students on their caseloads; assisting teachers with the planning and implementation of
effective lessons using tools such as Curriculum Engine; assisting teachers with formal
and informal assessment practices, data collection and analysis, and using assessment to
drive instruction and IEP development; assisting teachers with the development and
implementation of behavior plans and classroom management strategies; providing
resources and instructional materials to teachers; communicating with building
administrators; collaborating with area and performance zone personnel and members of
various departments within SSSD and CCSD; and building and maintaining a high level of
confidentiality and trust with site-based personnel.
2009-2011

Project Facilitator
Alternative Routes to Licensure – Project Estrellas
Student Support Services Division
Professional Development Department
Clark County School District, Las Vegas, NV
In collaboration with University of Nevada, Las Vegas

Responsibilities included creating and teaching graduate-level university courses;
planning, preparing, and facilitating targeted professional development for teachers in
Alternative Routes to Licensure and Alternative Routes to Certification programs;
planning, preparing, and facilitating district-wide professional development for teachers
and paraeducators; collecting data on the graduation and employment status of participants
in Project Estrellas; providing teachers with information related to CCSD Best Practices,
the Nevada Administrative Code, and the Individuals with Disabilities Education Act;
assisting teachers with IEP development and implementation; modeling effective
instructional strategies; assisting teachers with scheduling and meeting the service minutes
of all students on their caseloads; assisting teachers with the planning and implementation
of effective lessons; assisting teachers with formal and informal assessment practices, data
collection and analysis, and using assessment to drive instruction and IEP development;
assisting teachers with the development and implementation of behavior plans and
307

classroom management strategies; providing resources and instructional materials to
teachers; communicating with building administrators; collaborating with members of
various departments within SSSD and CCSD; collaborating with university personnel at
UNLV; and building and maintaining a high level of confidentiality and trust with districtlevel, university, and site-based personnel.
2006-2009

Teacher - Kenny C. Guinn Middle School
Mentally Challenged Specialized Program
Clark County School District, Las Vegas, NV

Curriculum included explicit teaching of functional academics, critical thinking skills, life
skills, vocational skills, and social skills through classroom and community-based
instruction. In addition, students were taught to develop skills in the areas of self-advocacy,
self-determination, and choice-making.

Honors
2007-present
2007-present
2006-present
2005-2007
2005-2006

Phi Kappa Phi Honor Society
National Scholars Honor Society
Golden Key Honor Society
UNLV Dean’s Honor List
National Dean’s List

Awards
March, 2013

RAVE Review (4)
Recognize a Valued Employee
Clark County School District, Las Vegas, NV

March, 2012

RAVE Review
Recognize a Valued Employee
Clark County School District, Las Vegas, NV

October, 2008 Employee of the Month, Teacher
Kenny Guinn Middle School
Clark County School District, Las Vegas, NV
May, 2008

RAVE Review
Recognize a Valued Employee
Clark County School District, Las Vegas, NV
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2006-2007

Recognition of Excellence in Special Education
Exemplary Service Award
SW Region Student Support Services Division
Clark County School District, Las Vegas, NV

2006

ETS Recognition of Excellence
Praxis II Examination Scores,
Principles of Learning and Teaching

Grants and Scholarships
2007-2008

CCEA Opportunity Grant
Project SHRED: Self Help and Real-life Employment Duties
Clark County Education Association
This $500.00 grant was provided by the CCEA to fund Project SHRED, a
teacher-developed, site-based shredding and recycling program for
students with disabilities.

2006-2007

Graduate Access Grant
University of Nevada, Las Vegas

2006-2007

Special Education STEP Program V
Clark County School District, Las Vegas, NV
The STEP Program was made available to special education teachers
seeking a master’s degree in the areas of autism and mental retardation,
who would be willing to teach in a self-contained classroom for three
years in return for educational funding.

2005-2006

Special Education Cohort Program IX
Clark County School District, Las Vegas, NV
The Cohort program was made available to support staff employees
seeking a bachelor’s degree in special education, who would be willing to
teach in CCSD for two years in return for educational funding.
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Service and Organizations
2007-Present

Member, Council for Exceptional Children
Division of Career Development and Transition
Teacher Education Division
Division for Culturally and Linguistically Diverse Exceptional Learners

2010-2011

Master’s Comprehensive Examination Development
University of Nevada, Las Vegas
ESP 704, ESP 715, ESP 717J, ESP 718, ESP 734, ESP 740,
ESP 770

2008-2009

Committee Chair, Council for Exceptional Children
UNLV Chapter

2008-2009

Site-Based New Teacher Mentor:
Kenny C. Guinn Middle School
New Teacher Retention Project
Clark County School District, Las Vegas, NV

2007-2009

Developer and Director
Project SHRED: Self Help and Real-life Employment Duties
Kenny C. Guinn Middle School
Clark County School District, Las Vegas, NV

2008-2009

Crisis Response Committee
Kenny C. Guinn Middle School
Clark County School District, Las Vegas, NV

2007-2009

Special Olympics Head Coach
Kenny C. Guinn Middle School
Clark County School District, Las Vegas, NV

2007-2009

Spelling Bee School Coordinator
Kenny C. Guinn Middle School
Clark County School District, Las Vegas, NV

2007-2009

Technology Committee
Kenny C. Guinn Middle School
Clark County School District, Las Vegas, NV

2007- 2008

Parent Involvement Committee
Kenny C. Guinn Middle School
Clark County School District, Las Vegas, NV
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2006-2008

Special Friends Program Coordinator
Kenny C. Guinn Middle School
Clark County School District, Las Vegas, NV

Conference Presentations
2016

Lead Presenter, Local Conference
UNLV Educational and Clinical Studies Doctoral Summit
August 2016
University of Nevada, Las Vegas
Topic: The Importance of Culturally Relevant Instruction for
English Language Learners with Intellectual Disabilities

2015

Lead Presenter, Local Conference
UNLV Educational and Clinical Studies Doctoral Summit
August 2015
University of Nevada, Las Vegas
Topic: Using the Preview-View-Review Strategy to Increase Curricular
Access for English Language Learners with Intellectual Disabilities

2008

Lead Presenter, National Conference
The Association for Severe Handicaps
December 3-6, 2008
Nashville Convention Center, Nashville, TN
Topic: Transition Planning Across the Curriculum

2008

Lead Presenter, National Conference
Council for Exceptional Children, Teacher Education Division
Hilton Lincoln Centre, Dallas, TX
November 5-8, 2008
Topic: The Effects of Homelessness on Educational
Well-Being: Ethical and Practical Implications for Educators

2008

Co-Presenter, National Conference
Council for Exceptional Children, Teacher Education Division
Hilton Lincoln Centre, Dallas, TX
November 5-8, 2008
Topic: Ensuring Success for Students with Disabilities through Effective
Transition Planning
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2007

Lead Presenter, State Conference
Nevada Association for the Education of Young Children
Tuscany Suites, Las Vegas, NV
April 6, 2008
Topic: Early Childhood Language Development – The Importance of
Talking to Children

2008

Co-Presenter, Local Conference
Families First Conference
University of Nevada, Las Vegas
November 17, 2007
Topic: Transition into Adulthood

University Course Development
Spring, 2010
University of Nevada, Las Vegas
ESP 770 – Second Language Methods for Diverse Learners in
Inclusive Settings
Spring, 2010
University of Nevada, Las Vegas
ESP 717J – Curriculum Planning for English Language Learners
with Diverse Needs
Spring, 2010
University of Nevada, Las Vegas
EDSP 442 – Curriculum Planning for English Language Learners
with Diverse Needs
Spring, 2010
University of Nevada, Las Vegas
EDSP 415 – Second Language Methods for Diverse Learners in
Inclusive Settings

Part-Time Faculty Course Load
2017 Spring

University of Nevada, Las Vegas
EDSP 431 – Legal Aspects of Special Education

2016 Fall

University of Nevada, Las Vegas
EDSP 432 – Serving Individuals with Disabilities and their Families
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2016 Fall

University of Nevada, Las Vegas
EDSP 411 – Students with Disabilities in General Education Settings

2016 Spring

University of Nevada, Las Vegas
ESP 701 – Introduction to Special Education and Legal Issues

2016 Spring

University of Nevada, Las Vegas
ESP 708 – Advanced Educational Strategies for Students with Disabilities

2015 Fall

University of Nevada, Las Vegas
EDSP 411 – Students with Disabilities in General Education Settings

2015 Fall

University of Nevada, Las Vegas
EDSP 441 – Characteristics and Inclusive Strategies for Students with
Mild/Moderate Disabilities

2015 Summer University of Nevada, Las Vegas
ESP 708 – Advanced Educational Strategies for Students with Disabilities
2015 Spring

University of Nevada, Las Vegas
EDSP 432 – Serving Individuals with Disabilities and their Families

2014 Fall

University of Nevada, Las Vegas
EDSP 441 – Characteristics and Inclusive Strategies for Students with
Mild/Moderate Disabilities

2014 Summer University of Nevada, Las Vegas
ESP 733 – Management and Modification of Students with Special Needs
2014 Spring

University of Nevada, Las Vegas
EDSP 414 – Career and Vocational Education for Students with Disabilities in
Transition

2014 Spring

University of Nevada, Las Vegas
ESP 733 – Management and Modification of Students with Special Needs

2013 Fall

University of Nevada, Las Vegas
ESP 734 – Career and Vocational Education for Students with Disabilities in
Transition

2013 Fall

University of Nevada, Las Vegas
EDSP 441 – Characteristics and Inclusive Strategies for Students with
Mild/Moderate Disabilities
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2013 Summer University of Nevada, Las Vegas
ESP 733 – Management and Modification of Students with Special Needs
2013 Spring

University of Nevada, Las Vegas
EDSP 481 – Resource Room Practicum

2013 Spring

University of Nevada, Las Vegas
ESP 733 – Management and Modification of Students with Special Needs

2012 Fall

University of Nevada, Las Vegas
ESP 733 – Management and Modification of Students with Special Needs

2011 Summer University of Nevada, Las Vegas
CIL 651 – Theories of Second Language Acquisition
2011 Summer University of Nevada, Las Vegas
ESP 740 – Speech and Hearing Therapy for Classroom Teachers
2011 Summer University of Nevada, Las Vegas
ESP 715 – Communication Programming for Persons with Severe
Disabilities
2011 Spring University of Nevada, Las Vegas
ESP 717J – Curriculum Planning for English Language Learners
with Diverse Needs
2010 Fall

University of Nevada, Las Vegas
ESP 733 – Management and Modification of Students with Special
Needs

2010 Fall

University of Nevada, Las Vegas
ESP 701 – Introduction to Special Education and Legal Issues

2010 Summer University of Nevada, Las Vegas
ESP 770 – Second Language Methods for Diverse Learners in
Inclusive Settings
2010 Summer University of Nevada, Las Vegas
EDSP 442 – Curriculum Planning for English Language Learners
with Diverse Needs
2009 Fall

University of Nevada, Las Vegas
ESP 704 – Adaptive Curricular Programming for Students with
Severe Disabilities
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Guest Lectures
2017

Teaching Strategies for Students with Disabilities Learning English
California State University, San Bernardino
ESPE 514 - Methods for Diverse Learners with Disabilities
Invited Lecture for Dr. Shannon Sparks

2017

Teaching Strategies for Students with Disabilities Learning English
California State University, San Bernardino
ESPE 514 - Methods for Diverse Learners with Disabilities
Invited Lecture for Dr. Shannon Sparks

2016

Teaching Strategies for Students with Disabilities Learning English
California State University, San Bernardino
ESPE 514 - Methods for Diverse Learners with Disabilities
Invited Lecture for Dr. Shannon Sparks

2009

Functional Behavioral Analysis and Behavior Intervention Plans
University of Nevada, Las Vegas
ESP 733 - Behavior Management and Modification
For Dr. Kristin Sayeski

2009

Attention Deficit Disorder/Attention Deficit Hyperactivity Disorder
University of Nevada, Las Vegas
ESP 764 - Characteristics and Inclusive Strategies for Students with Mild
Disabilities
Invited Lecture for Dr. Pamela Campbell

Professional Development
2015 September

CCSD Special Education Teacher/Facilitator Professional Development
Strategies for Differentiating Instruction
CCSD Student Services Division, Area 3

2014 May

CCSD School-Based Staff Development
General Education Teacher’s Role in the IEP Process
Harvey Dondero Elementary School

2014 March

CCSD Special Education Teacher Professional Development
Transition Planning in the IEP
CCSD Student Services Division, Area 3

2012 May

New Teacher Professional Learning Teams
Inclusive Strategies for Students with Disabilities
CCSD New Teacher Induction and Mentoring
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2012 May

Special Schools Teacher Training
Helen J. Stewart School, High School Teachers
Aligning Common Core State Standards, Alternate Assessment and
Functional Curriculum for MCS/Autism Teachers
CCSD Professional Development Department/SEMS/NAA

2012 May

Special Schools Teacher Training
Helen J. Stewart School, Middle School Teachers
Aligning Common Core State Standards, Alternate Assessment and
Functional Curriculum for MCS/Autism Teachers
CCSD Professional Development Department/SEMS/NAA

2012 May

Special Schools Teacher Training
Helen J. Stewart School, Elementary Teachers
Aligning Common Core State Standards, Alternate Assessment and
Functional Curriculum for MCS/Autism Teachers
CCSD Professional Development Department/SEMS/NAA

2012 May

ARC/New Teacher Program-Specific Training
Communication Strategies for Autism Teachers
CCSD Professional Development Department

2012 April

ARC/New Teacher Program-Specific Training
Aligning Common Core State Standards, Alternate Assessment and
Functional Curriculum for MCS/Autism Teachers
CCSD Professional Development Department/SEMS/NAA

2012 April

ARC/New Teacher Program-Specific Training
Communication Strategies for Autism Teachers
CCSD Professional Development Department

2012 April

ARC/New Teacher Program-Specific Training
Aligning Common Core State Standards, Alternate Assessment and
Functional Curriculum for MCS/Autism Teachers
CCSD Professional Development Department/SEMS/NAA

2012 April

Level 1Paraprofessional Training
Disability Awareness for Paraeducators: Overview
CCSD Professional Development Department

2012 March

ARC/New Teacher Program-Specific Training
Aligning Common Core State Standards, Alternate Assessment and
Functional Curriculum for MCS/Autism Teachers
CCSD Professional Development Department/SEMS/NAA
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2012 March

New Teacher Professional Learning Teams
Behavior Management & Teaching Strategies
CCSD New Teacher Induction and Mentoring

2012 February

Level 1Paraprofessional Training
Disability Awareness for Paraeducators: Overview
CCSD Professional Development Department

2012 February

District-Wide Paraprofessional Conference
Disability Awareness for Paraeducators: Genetic Syndromes
CCSD Professional Development Department

2012 February

MCS/New Teacher Program-Specific Training
MCS Roundtable: Classroom Strategies
CCSD Professional Development Department

2012 January

New Teacher Professional Learning Teams
Differentiated Instruction
CCSD New Teacher Induction and Mentoring

2011 November

Area 1 Paraprofessional Training
F.A.T. City: Putting Yourself in Their Shoes - Rick Lavoie
CCSD Professional Development Department

2011 September

ARC/New Teacher Program-Specific Training
MCS Roundtable
CCSD Professional Development Department

2011 August

ARC/New Teacher Boot Camp
MCS Breakout Session: Strategies and Accommodations for
Students with Intellectual Disabilities
CCSD Professional Development Department

2011 August

ARC/New Teacher Boot Camp
Differentiated Instruction for English Language Learners with
Disabilities
CCSD Professional Development Department

2011 August

ARC/New Teacher Boot Camp
Teacher of Record Responsibilities/Confidential Folders
CCSD Professional Development Department

2011 April

Area 4 Paraprofessional Roundtable Training
Working with English Language Learners: What Every
Paraprofessional Needs to Know
CCSD Professional Development Department
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2011 March

Paraprofessional Roundtable Training
Working with English Language Learners: What Every
Paraprofessional Needs to Know
CCSD Professional Development Department

2011 March

New Special Education Teacher Conference
Effective Strategies for English Language Learners with
Disabilities
CCSD Professional Development Department

2011 March

ARL Secondary Math and Science
Introduction to Special Education
CCSD Professional Development Department/Human Resources

2011 November

ARL Secondary Math and Science
Introduction to Special Education
CCSD Professional Development Department/Human Resources

2010 June

ARL Secondary Math and Science
Introduction to Special Education
CCSD Professional Development Department/Human Resources

2010 May

New Special Education Teacher Training
Community Based Instruction
CCSD Professional Development Department

2010 April

Paraprofessional Roundtable Training
English Language Learners: What Every Paraprofessional
Needs to Know
CCSD Professional Development Department

2010 March

ARL Secondary Math and Science
Introduction to Special Education
CCSD Professional Development Department/Human Resources

2010 February

ARL Special Education Group 19 – Training and Orientation
English Language Learners: An Introduction
CCSD Professional Development Department
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